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Irmfon Insariahl) Icjiii lo ihath sonnir or liter from hemorrhage 
Schistosoniiisis of tlu h\(r (hat has (hseloiied to the point of caus 
ing rsnphigeal sanexs as the rt*snlt of portal ohstniction almost 
insariahlv causes <1< nth ixmlually from henutemi'sis And, fmaUj, in 
two cases of onr situs rqn ifed iKmitsTOcsis resulted from portal 
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coccus can wreck by thrombosis an otherwise perfect anastomosis 
should be a caubon to all 

Fortunately for us, some years before, necessity had forced the 
evolution of successful methods of dealing with this and other organ- 
isms The occasion was the introduction of a method of wuing and 
electrothermic coagulation of aneurysms at the Presbyterian Hospital 
in 1935 This operation is a long procedure (as is the Case with the 
portacaval shunt) and the opportunities for bacterial contamination 
are many But more important. In the case of wired aneurysm was 
the early realizabon that minimal contamination with evTn the lowly 
Streptococcus varidans meant certam death for the patient 

The body seems incapable of offenng defense against the combraa 
tion of bacteria and wire when embedded in the clot of an aneurysm 
Furthermore, under similar circumstances, experience has taught us 
that the use of modem antibiotics thougli cultures even prove the 
organism to be sensitiv e, is of little a\ ail in saving the patient’s hfe 
In the course of a year following the introduction of the electio- 
thernuc method for the treatment of aneurysms at the Presbyterian 


scrub followed b> alcohol ether, iodine and alcohol (3) Meticulous 
covering of the skin edge as follows make the skm incision, ligate 
superficial blood vessels with fine silk cover the skm edge with towels 
held m place by closely spaced Michel clips reinforced with a towel 
slip at either end of the wound Discard all used instruments and 
change the gloves before proceeding with the operation (4) The pre 
venlion of airborne infecbon by a bactenologically controlled system 
of ultraviolet lights (5) A pleisant but not essential addition to the 
foregoing regimen for the operating room is air conditioning 
Before the institution of tins outlined regimen for the prevention of 
infection a total of five patients with wired aneurvsm became infected, 
all of whom succumbed After the institution of the combined regimen 
some 300 wiring operibons for aneurysm were performed at the Pres- 
bytenan Hospital over a ten year period without a smgle infecbon 
Recent experience has shown that penicillin even in large doses, 
cannot be depended upon to prevent infecbon in cases of aneurysm 
Undergoing the wiring operabon In two cases in which penicillin was 
Risen in 100 000 unit doses brfore wanng and for fourteen days after 
operation at three hour intervals infecbon developed m the aneurysm 
in each case A Step»ococeu$ vindans organism was recovered from 
both The only other vanahon of routine in these two operations was 
the omission of ultravaolet radiation The above citation is made not 
to discourage the use of pcniciUm, but to illustrate that there are 
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IS not surprising that the subject has rccciscd considmble thought in 
the past In fact, c'cr since Von Eck in 1877 anastomosed the portal 
vein to the sena ca%a in dogs, surgeons liasc accepted tlie xatiomle 
of porfaca\al shunt for the amelioration of portal h)-pcrtcnsion 
Tliough the rationale of the procedure was carlj accepted, man) 
>e3rs were required to forge those adsanccs fn surger) so essential to 
Its clinical success 

y A metliod of establishing portacaval shunts to he chnicall} accept 
able must meet two important miuirenienls, tiamelv (ij a high 
chance of survival for the patient. (2) a high likelihood of mvintainct! 
patency of tlic anastomosis 

Wlicn, four jears ago, Dr Allen Whipple and I undertook our Cnt 
splenorenal anastomosis in a 5 jear old child having hematemesis 
from cirrhosis of the liver, we had no illusions aixiut the dilTieullies in 
achieving the above requirements Afkr operation the child lud a 
storm) lime for a few dj)s but recovered One )car later, enconracrtl 
b) the remarkable clinical fmprovemrni m the first case llie npcTatiun 
was performed upon several additional patients willioiit mishap Ln 
couraged b) these evriv reiuffs our series was cautious!) expanded 
pan passu with our gim in knowledge and experience To date 
portacaval anastomoses have lieeii accomphslxd fortij limes with a 
postoperative mortaht) of 12 per cent 

fACronS J>FLLE>CI>C OITJUTnC «l«k ANP SLCCnSS 01 Tlir 
roHTAC^' AL siii>T ritocrputr 

Earl) In our Mperunce we appreciated that success would depend 
primani) upon the selection of cases for operation, careful attention to 
technical details and preoperative and povtoperative hindlmg 

Our most senous handicap in the licginning was inadequate knowl 
edge upon wluch to base an intelligent rvahialion of the relative 
operative nsk m a givni case This was partinilarl) true wbrm dealing 
with cases of cirrhosis of (he liver and accxiunlcd fnr two of our post 
operative deaths In retrospect, vve consider it most fortunate that ssc 
advanceil our senes cautious!) in (he licgmnmg Tliis afforded an 
opportunit) to studs and observe individual eawx over prolractesf 
pcnotls Tlie information derived from tliese observUintn was of great 
importance in the fonniilalion of our Inowhilge jurtainhig In the 
selection of rises for operation 

previous cxperiencr in hkxicf vessel surger) tnefuding (he an 
astomCRis of veins bad propind iis to expert failure in miintaming 
permanent patenc) of poftacj%aJshmttt «wh*s» 

" bff^lon.-Tlie onus of infection must a!s*avs !>e kept forrrnmt in 
mind Tlie subtlHv with vshich a uwallrtl low grade grern rlrqUrv 
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hypertension that the blood pressure and rate of blood flow through 
the portacaval shunts are adequate for the continued maintenance 
of the anastomoses 

Conceding the above facts does not argue that portacaval shunts 
enjoy the same margin of hemodynamic favor as do arterial an«- 
tomoses where the blood pressure is several times higher On the 
contrary, recognition of the basic fact that the margin of hemodynamic 
favor IS narrow in portacav al anastomosis necessitates the employment 
of measures to insure success that would not ordinarily be considered 
essential in arterial ‘inastomosis These measures may be listed a 
follows 

1 Tlie fltoidoncc of Uusttng of the anatlomoscd tans, or angula- 
tion upon repositioning of the viscera 

2 Meaiures to maintain the blood pressure at satisfactory levels 
from the time the anastomosis is opened until it is healed Proper 
preopeiatwe preparation of the patient, a good anesthesia (preferably 
cyclopropane), careful hemostasis, and the generous use of blood and 
blood substitutes are essential 

3 Afeamres to jircvent abdominal distention Prostigmme and recta] 
tube are given at four hour intervals, to be repeated for three or four 
chys postoperatively A nasogastne tube with suction or if necessary, 
a Miller-Abbott tube and colon lavages when necessary arc used It 
must be remembered at all times that the pressure relations are such 
that abdominal distention may close off entirely for a time or greatly 
reduce the blood flow through a portacaval shunt, particularly a 
splenorenal anastomosis 

4 Atotdance 0 / early ambufotton There can be considerable shift of 
the visccri between the horizontal and vertical positions We believe 
It may take five or more days to rigidify tissues about an anastomosis 
sufEcientl) to prevent possible drag from a shifting organ in the neigh 
borhood 

5 Anticoagulant therapy Early in our evpenence vve appreciated 
that many factors have a bearing on the successful outcome of the 
portacaval shunt Some of tliese factors we can absolutely control and 
some we can influence only m part Anticoagulant therapy post 
operatively, however distasteful the idea, seemed a possible solution to 
the problem For esample, we have already spoken of the importance 
of adequate blood pressure upon the maintenance of patency m the 
porticanl shunt and of the narrow mirgm that portal hypertension 
affords in its behalf ^^'e have alluded to the many opportunities of 
fluctuation m blood pressure m spile of ngid controls To this add our 
observation that during the first twelve to twenty four hours post 
operative!} in many cases of portacaval shunt the patient becomes 
30 to 50 per cent heparin fast This means that the coagulability of 
the blood rises sliarpiv over this period Tins poses the problem of 
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bictcrin resistant to Us action md the failure to use ultras lolet radia 
fron m these t«o cases has the appearance of a senous omission which 
we shall not repeat in llu future 
\\hen we undertool. the imestigation of the portacaial shunt 
knowing the subtle and s icious role of infection in venous anastomosis 
It was comforting to know that we could employ a technic of proven 
worth against infection The technic as outlined including the use of 
penicillm is routine with us for the portacaval shunt procedure 
Suture versus ^onsiiture Method —In our first portacaval shunt 
operation (a splenorenal anastomosis) and in most of our earlier 
operations we emplojcd vitaihum tubes using the nonsuture method 
This method had proveil higlil> successful in our hands m the an 
astoniosis of arteries While wo did not know its rehtive efficiency in 
comparison with the suture method for the anastomosis of veins it 
did have the advantage of relative quickness of accomplishment The 
latter seemed highly important to us in the beginning 
Earlj recognizing the importance of ascertaining the relative effi 
ciency of the two methods of anastomosis we slait^ a senes of cases 
empl 0 )lng the suture method for the establishment of portacaval 
shunts hilc there is not >ct conclusive proof that the suture method 
is superior the score in three proven cases is nonsuture anastomosis 
closed two suture anastomosis closed one All were splenorenal 
anastomoses On tlie basis of this trend wc have for some time been 
employing the suture method exclusivelv The latter method does 
have the added advantage of conserving the kidney m the splenorenal 
type of portacaval shunt 

Factors Stemming from llemodynDmIcs of \enou9 System — 
Irrespective of the mefliod employed and granting the obsenance of 
rigid blood vessel tcchnic throughout there are yet otlier factors 
which I wish to discuss which have an important bearing upon the con 
tinned pitency of portacaval shunts All these factors stem basically 
from the hemodvaiamics of the venous system which in general 
when comjiared to the arterial svstem are unfavorable for the con 
tmued patency of anastomoses However the portacaval shunt in 
/particular when done in the presence of portal hypertension has a 
decided hemodvaiamic nd\ intage over venous anastomoses elsewhere 
The evlreme importance of this increase tn portal blood pressure as it 
- 4 of shunts is best illustrated 

of the portal vein to vena 
■ hese anastomoses mvarnfaly 

dose oil usuaiiy ss.ii . .00 o * es ..dess the i.orMi sem ,s 
ligated betw een the anastomosis and the liv cr The rise in portal blood 
nressure the result of ligating the portal vein and thus forcing aU 
the blood through the anastomosis makes the difference between suc- 
cess and failure We have demonstrated repeatedly m cases of portal 
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gi\en case through a transverse abdominal incision any type of porta 
caval shunt may be accompbshed 

Current studies are m progress tfiat may throw some light upon the 
relati\e efficiency and virtues of the bvo above-mentioned types of 
portacaval shunts 

In cases of Bantis syndrome in which portal hypertension is the 
result of atresn of the portal vein in the portal fissure or due to 
cavernomatous transformation of the portal vein the latter is so 
encompassed by veins that it is out of the question to attempt an 
astomosis of the portal vein to the vena cava We now have a fair 
number of this group who previously have had their spleens re 
moved and continued to bleed in which we have been able to 
establish the following tjpes of portacaval shunt (1) anastomosis 
of the stump of the splenic vein to the vena cava end to side (2) 
anastomosis of the proximal end of the inferior mesenteric vein to the 
left renal vein end to side (3) anastomosis of the proximal end of 
the infcnot mesentenc to the vena cava end to side (4) anastomo is 
of the superior mesentenc vein to the vena cava side to side The 
results in this group have been most gratifying 

TEaiNlCAL CONSIDERATIONS 

Early in our studies when we employed the nonsuture technic 
using vitallium tubes to perform portacaval anastomoses we published 
a description of the tcchnic* Since shifting largely to the suture 
technic for the performance of ixjrtacaval shunts (embracing over 
half of our senes) certain xioints in technic have been evolved which 
we think worth discussing 


s Ulsiaclory tor the control ol bleeding at the anastomosis site in port 
acaval shunts 

Clamps —A satisfactory suture anastomosis of the splenic vein to 
the renal vein can be earned out employing rubber-covered serafine 
(bulldog) clamps Blood flow through the kidney is interrupted 
during the period of carrying out the anastomosis and it is important 
to remember that the kidney tolerates this state best when the renal 
artery also is occluded preferably before the vein 

In the portal vein to vena cava type of portacaval shunt whereas 
the serafine clamp is satisfactory for controlling blood flow through 
the portal vein during the jienod of the anastomosis it is highly un 
desirable to interrupt completely the blood flow through the vena 
cava To do so would obstruct greatly venous return blood flow from 
both kidneys 
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protecting lie anastomosis apinst the combined threat of a f allin g 
blood pressure and a rising coagulability of the blood. 

The presence of degenerative dianges in the anastomosed veins is 
conducive to clotbng Rirticularfy fs this encountered m the spleno- 
renal tjpe of portacaval shunt in which frequently the splenic vein is 
noted to have areas of dilatation in which ie vein wall is extremely 
thin. Or there may be areas of sclerosis of the Intima present In 
several cases vve have noted the ultima redupbeated m folds All these 
changes can, under certain circumstances, predispose to thrombosis 
Finally, there is the thrombosis hazard of the nearly perfect anas- 
tomosis (perfeebon, with all its unphcations, is actually rarely 
attained). 

The rational solubon to the thrombosis problem is to control blood 
clotbng from the bme the portacaval anastomosis is opened until 
complete cnJotbelialization of the anastomosis site tahes place— a 
matter of four or five days This normally carries the pabent beyond 
the penod of blood pressure fluctuations and abdominal distenbon. 

We have been able to attam ibe above ideal in a fair number of 
selected cases It is my bebef that, in cases in which accurate hemos- 
tasis can be earned out at the operating table, elevabon of the clot- 
ting tune to twenty minutes posfoperafuely does not incur rul of 
senous hemorrhage On (he other hand, m my opinion, the mainte- 
■ . » t • .V . _ > e— , ...4knn-'»rew 

• iCS 

the 

first prerequisite to safe hepanoization in these cases 

aioicE or orEiuTio> 

In the majority of the for^ cases in which p^acaval shunts were 


mended parbculaily m pabents having extremely tliick abdomens 
In six of the forty eases having a portacaval shunt procedure the 
Dortal vein to vena cava (end to-side) type of portacaval shunt was 
ramed out An upper abdominal transverse incision was employed in 
most of this group , ^ j .t. _t. .v t..u 
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liver down against the handle of the clamp and tlius pushing it oil 
the vena cava 

Figure 89 IS a photograph of a rubber protected clamp which we 
have employed with satisfaction tn the following types of portacaval 
shunt (1) end to side suture of the portal vein to vena cava (2) 
side to side anastomosis of the supenor mesenteric vein to the vena 
cava (3) end to side suture of the inferior mesenteric \em to the 
vena cava (4) end to side suture of the splenic vein to the left renal 
vein 

It should be noted that the chinp is compact The jaws of the 
clamp can be firmly and evenly adjusted to the vein wall by means of 
a screw clevis located at either end The clamp can be quickly de 
mounted and removed at the conclusion of the anastomosis 

The above described clamp saves time in doing the splenorenal 
type of portacaval anastomosis because it makes it unnecessary to 
hgate and cut large vein branches (adrenal and ovarian or spermatic) 
joining the left renal vein from the sides There are occasional cases 
in which the left renal vein is sufficiently large to permit some return 
venous flow from the kidney during the period of the anastomosis 
However we also use an adjustable screw clamp (small Crile) for 
compression of the renal artery and m such ctses adjust the arterial 
inflow to the point that there is no congestive cyanosis of the kidney 
Resection of Tail of Pancreas— In doing the splenorenal type of 
portacaval shunt we frequently resect some 2 or 3 cm of the tail of 
the pancreas The purpose of this is to prevent compression of the 
splenic vein b> the tip of the pancreas as it curves downward to meet 
the left renal vein In addition it permits full view of the splenic vein 
and the anastomosis upon repositioning the kidney This enables the 
surgeon to make a final check regarding angulation or twisting of the 
anastomosed veins 

Suture Technic —If the renal vein is considerably larger than the 
splenic vein a transverse incision corresponding to the diameter of 
the splenic vein is made across the antenor surface middle one third 
of the left renal vein In cases having smaller renal veins the incision 
IS obliquely placed The oblique or better transverse disposition of 
the incision causes the amstomosis when completed to assume an 
oval Or round configuration This is due essentially to the anatomical 
disposition of the muscle fibers m the vein wall 
Before starting the anastomosis perfect hemostasis should be at 
tamed. The lights should be ad^usJted for wsvow kjoose aserAar 
tissue adherent to the adventitia of the veins near the site chosen for 
anastomosis should be carefully removed Fibrin particles adherent 
to the intima as well ns blood clot should be thoroughly removed with 
normal saline-liepaiin solution 

New braided 5^ silk well lubncated walh petrolatum and threaded 
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Figure 83 is a photograph of a clamp especially designed to control 
blood flow at the site of the anastomosis on the vena cava, at the same 



Fig M —An inaclrriuale cLtmp (or porlacasal anattomorii (See test } 

UTiertas this handle males for convenience in application of the 
clamp to the vena cava, I wish to call attention In two objections 
one of which is senous to this chmp or any other similarly designed 
clamp with a handle, namely (1) the (creeps principle In a lightly 
constructed clamp is not conducive to cqnallj dLSIribiited pressure 



Fig 89 —A latiifacinry clamp for portacaval anaitomosis (See test) 

upon the vein wall within its grasp, (2) the protruding handle of the 
clamp makes it an easy target for accidental avulsion of the clamp 
from the vessel within Its grasp Accidental avulsion of a clamp during 
an anastomosis could be calamitous, as it nearly was with us on one 
occasion when the patient suddenly coughed, forang the enhrgefJ 
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Ii\er clown against the handle of the damp and thus pushing it off 
the vena cava 

Figure S9 is a photograph of a rubber protected clamp which we 
have employed with satisfaction in tlie following types of portacaval 
shunt (1) end to side suture of the portal vein to vena cava (2) 
side to side anastomosis of the supcnor mesenteric vein to the vena 
cava (3) end to side suture of the inferior mesenteric vein to the 
vena cava ( 4 ) end to side suture of (he splenic v ein to the left renal 
vein 

It should be noted that the clamp is compact The jaws of the 
clamp can be firmly and evenly adjusted to the vein wall by means of 
a screw clevis located at either end The clamp can be quickly de 
mounted and removed at the conclusion of the anastomosis 
The above described clamp saves time in doing the splenorenal 
type of portacaval anastomosis because it makes it unnecessary to 
ligate and cut large vein branches (adrenal and ovanan or spermatic) 
joiiung the left renal vein from the sides There are occasional cases 
in which the left renal vein is sufficiently large to permit some return 
venous flow from the kidney during the penod of the anastomosis 
However we also use an adjustable screw clamp (small Cnle) for 
compression of the renal artery and in such cases adjust the arterial 
inflow to the point that there is no congestive cyanosis of the kidney 
Resection of Tad of Pancreas— In doing the splenorenal type of 
portacaval shunt we frequently resect some 2 or 3 cm of tlxe tail of 
the pancreas The purpose of this is to prevent compression of the 
splenic vein by the tip of the pancreas as it curves downward to meet 
the left renal vein In addition »t permits full view of the splenic vein 
and the anastomosis upon repositioning the kidney This enables the 
surgeon to make a final check regarding angulation or twisting of the 
anastomosed v eins 

Suture Technic— If the renal vein is considerably larger than the 
splenic vein a transverse incision corresponding to the diameter of 
the splenic vein is made across the anterior surface middle one third 
of the left renal vein In cases having smaller renal v eins the incision 
IS obliquely placed The oblique or better transverse disposition of 
the incision causes the anastomosis when completed to assume an 
oval Or round configuration This is due essentially to the anatomical 
disposition of the muscle fibers in the vein wall 
Before starting the anastotnosis perfect hemostasis should be at 
tamed The lights should be adjusted for good vision Loose areolar 
tissue adherent to the adventitia of the veins near the site chosen for 
anastomosis should be carefully removed Fibrin particles adherent 
to the inbma as well -is blood clot should be thoroughly removed with 
normal sahne-heparin solution 

New braided 5-0 silk well lubricated wath petrolatum and threaded 
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on small curved needles is employed I find it easier to put in the 
back ^ture bne first Starting at tfie far point a suture is taken 


sbtch IS from svilhin outward on the splwiic vein followed by a 
mattress suture from without inward thence back and forth in 
identical manner from the splenic to renal veins until some four or 
five everting running mattress sutures are placed At this point both 
ends of the running mattress sutures are gently drawn taut approxi 
mating in everted fashion the cut edges of the splenic and renal 
veins Following this a stay suture is placed at either end and the 
ninmng suture is bed at either end to tbeir respechve stay sutures 
Another series of four or five everting running mattress sutures is 
placed and again bed to stay sutures thus conbnuing until the 
posterror suture line is completed It is our prachce to complete the 
anterior suture line also with a running everting mattress suture fre 
quently Interrupted by stay sutures The anastomosis is frequently 
' ' be inhma 

ossible to 
after the 


anastomosis is open 

Upon complehng the anastomosis the rubber covered clamp on the 
splenic vein is opened followed immediately by removal of the prox 
Imal occluding clamp on the renal xeio A slight leak at any point 
in the anastomosis may be controlled by gentle sponge compress on 
for a few moments If the anastomosis appears bght the rubber 
covered clamp on the renal vein and artery is released 

A great deal of unnecessary confusion and blood loss may be 
elim nated at the tune of opening the anastomosis if the surgeon has 
properly and carefully ligated with transfixion ligatures all venous 
branches in mobibzmg the splenic vein before starbng the anastomosis 
Usually a 4 to 5 cm segment of splenic vein is adequate Extreme 


y 

in its normal posibon posteriorly 

SUSDURY 

Some of the common causes of portal hypertension are reviewed 
The rabonafe of dre pas-tscsrsJ Jar the eanlroJ cS gastrcmites 

toal hemorrhage due to penal hjTertais.on is discussed 
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Factors having a bearing upon the operative risk and success of the 
portacaval shunt procedure are emphasized 
Points m technic are discussed 
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THE SURGICAL TREAniENT OF ESSENTIAL 
IHPERTENSIOX 

A Comparigon of the Results of tlie Classical Smilhwick Opera- 
tion anil the Extensive Thoraeolumhar Sympathectomy 

J WiLUAM f ItsTos, M D , FACS' and 
Jehe W Lord Jr , M D , F A C S f 


Is a paper descnbtng a rooJification of Smilhwick’s’ classical 
thoracolumbar s>7rip3lhectoiT>y for hypertension the authors* lUus 
trated and discussed a technic which made possible the removal of 
the sympathetic chain from the third or fourth thoracK gangbon 
through the second or third lumbar ganglion It was stated* that 
“the rationale for increasing the extensiveness of the procedure is 
based on the observation tlut the fall in the postoperative diastolic 
pressure is greater and seems to be maintained longer than in the less 
extensive procedure recommended by Smithwick " Approximately 150 
patients have now been subjected to the extensive thoracolumbar 
sympatbectomj and the preliminary observation Quoted above has 
been substantiated b> follow up analysis of six, twelve and eighteen 
months However it was further stated that “it is entirely possible that 
etpenence will show that the extensive two stage sympathectomy vnlJ 
be worthwhile only in a few selected patients " 

We believe that careful evaluation of forty eight patients followed 
lor twelve to eighteen months confirms the possibility Quoted above 
and that the extensive sympathectomy should be reserved for hyper 
tensive patients of the younger age group whose general evaluation 
shows only minimal or moderate damage to the cardiovascular sys 
tem If marked change to any of the three vital organs— brain heart 
or kidney— has occurred, then the classical Smithvvick operation con 
sisting m removal of the sympathetic chain from the eighth or ninth 
thoracic through the second or third lumbar vertebrae should be 


employed 

The conclusions mentioned above have been drawn as a result of 
an analysis of the following data We have compared the results of 
forty eight patients who had undergone the extensive thoracolumbar 
sympathectomy with SLXty nine pabenls* who h ad been subjected to 
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the classical Smithwick procedure The data for comparison were 
obtained from each patient at the end of One >ear postoperative fol 
low up C'camination Only a aery small number of patients with an 
extensive sympathectomy have been follow’ed eijtbteen months and 
for that reason a comparison was made only at the end of one year 
Table 1 compares the effect of the Smithwick procedure md the 
extensive syTOpalliectorny on the postoperative diastolic blood pres 
sure In each patient the resting "md post exercise diastolic blood 
pressure' have been iveriged Only one-fourth of the patients 

TABLE 1 

DUMBER 01 Cases in Which 1116 Postopervtivc Diastoi.ic’ Blooo Pressubi is 
BELOW lOflMM OF Mebcurt (OvE Year Follow up) 

\umber 

Towl befoioIOfl Per Cent 

T 8 or 9 0 rough L 2 or 3 69 J8 26 

T a or 4 tl rough L 2 or 3 45 26 54 

following the less extensive operation had diastolic blood pressure 
levels below 100 mm of mercury On the other hand more thin one 
half of the patients had their diastohe pressure below 100 mm of 
mercury following the extensive operation The vast majority of 
patients m both groups had preoperative diastolic pressures of 135 
mm of mereuiy or more 

Table 2 shows the telattvc percentiges of Group 1 and Group 2 
Smithwick diastolic blood pressure results A Group 1 result rep 
resents t fall of 30 points or more from the preoperitive dnslolic 

TABLE 2 

Nviimer op Cases Obtaihinc Smithwick Groups 1 and 2 Diastolic Blood 
Prewube Benllt (One Year Foixow up) 

Number of 

Total Croups I and 2 Pe Cen 

T8or9throighL2or3 69 33 4S 

r 3 or 4 through L 2 or 3 48 36 75 

pressure and a Croup 2 result represents a fill of 20 to 29 points 
Again it IS cleat that the extensive operation is more effective ir 
lowering the blood pressure 

From this point on liowever comparisons between the two operalivi 
procedures begin to favor die less extensive Smithwick operation Tabli 
3 shows the number of pabents in each group moderately or markedh 
improved at the end of one year and in each instance the figure is 9( 
per cent In deciding whether a patient is markedly or moderafeli 
improved or unimproved we base our conclusions on the followini 
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data (1) whether the preoperalive symptoms have disappeared, (2) 
the blood pressure result, (3) companson of preoperattve anj post 
operative roentgenograms, electrocardiograms and fundal eicatnina 
tions and (4) on the patients sobjective evaluation of the operation 

TABLE 8 

NofBBB OP Cases Which are XfARXEiH.v on MoutnAna-Y Impboved 
(Ose Year Foillow cp) 

No MoJeratelifor 
Total ilerkeJIi/tmprored TerCent 

T 5 or 9 tiirougfi L 2 Or 3 CT 62 90 

T 3 or 4 through L 2 or 3 43 43 90 




[ 
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TABLE 4 

Nusiber op Cases SeBJECrrvei.» UfPHovEn (Ove Year Follow up) 
Number 
Suhiechiely 

Total Jmproied FcrCent 
69 5& 

48 38 73 


T 8 or 9 through L 2 or 3 
T 3 or 4 through L 2 or 3 


nutted to the extensive sympathectomy consider themselves improved 
and the operation worthwhile 

Finally m Table 5 the number of deaths in the hospital in 100 con 
secutive cases m each group are compared In both of these senes the 
operabons were done before the establishment of a set of rules which 


TABLE S 


Is Hospital MoRTALrrY Ratk 


T 8 or 9 through L 2 or 3 
T 3 or 4 through L 2 or 3 


100 CnssECfjTivE Cases rs Each Group 


S umber of 

Coi^s Deaths Per Cent 
100 3 3 

100 6 6 


have proved helpful in the ebmuiation of the majonty of bad risk 
nabenW’ If ‘he rules had been employed in the above two series the 
mortality rates would have been hafvcd We are fully aware that 
eTpeneoced and sound chmcal jud^neot must go hand m band with 
Ihi practeal apptohoo of li.e rate 
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In conclusion, it is evident that the extensive sympathectomy which 
includes removal of the sympathetic chain from T 3 or 4 through 
L 2 or 3 has a more profound effect on the postoperative diastolic 
blood pressure than the classical Smithwick sympathectomy of T 8 
or 9 through L 2 On the other hand, the less extensive operation has 
a lower in hospital mortality rale and more patients are pleased with 
their condition than with the extensive sympathectomy We beheve 
that the more radical procedure is \aluable in good risk patients of 
the jounger age group while all others should have the typical 
Smitlnvick thoracolumbar sympathectomy 
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SURCEin IN PERIPHERAL VASCULAR DISEASE 


Harris B Siiumaclcr, Jr , M D * 

It u my purpose iti this communication to discuss general prin- 
ciples in the treatment of peripheral vascular disease and the appiica 
tion of some of the commonly used surgical mtisuris I shall make no 
effort to present tlie detailed management of patients suffering from 
these disorders nor to consider all of the operative procedures of value 
It IS my hope that this appro ich will not convey the impresiion that 
I hold lightly the importance of the most minute attention to details 
in the prevention, diagnosis and treatment of the periphcnl vascular 
disorders At the risk of oversimplification, however, I feci that it is 
important to discuss certain broad pnnaplcs which form the basis for 
the proper understanding and treatment of these difficulties 
It should be made clear at tht beginning that the surgical treatment 
of peripheral vascular disorders implies the judicious utilization of 
indicated operative procedures in addition to all helpful nonoperative 
measures, in no sense does it eliminate the necessity for careful appli 
cation of proven nonoperative aids Any surgeon who neglects these 
fundamental measures does an injustice to liis patient For example, 
the most bnlliant result of sympathectomy in ihromboangiitis oh 
literans is almost certain to fail m the long run if the patient is not 
forbidden the use of tobacco, made to take zealous care of the skin 

• • . _ I 


surgery obviously would produce a better result It is unfortunate that 
a sort of barrier has ansen separabng so c^iltcd medical and surgical 
therap) Operative intervention is simply one means of treatment ami 
should be advised when indicated, and in no other arcumstances 
regardless of the special interest of the attending doctor, whether he 
be physician or surgeon 

It IS also most urifortunate that there has arisen in the minds of 
many an illogical and erroneous concept linking "conservative’’ f.i 
nonoperative treatment and “radical" treatment to operatiie measures 
This same loose usage has, furthermore, resulted m an association of 
“good" woth conservative, and “bad" with radical treatment One of 
From the Department of Surgery the Tale Uimwitv School of Vtedicine, Sew 
of Surgerj, Vale Imneivilv Stliool of Vfedicine 
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the medical dictionanes* Ims well defined coiuetviti>e as “aiming 
at the presen ation of health or at the restoration and repair of parts 
and function,” and radical as ‘directed to the cause, going to the root 
or source of a morbid process “ Used thus in more proper fashion 
both are commendable and desirable methods of treatment, and m 
idea] cucumstances radical therapy is at the same time conservafn e 
It IS unfortunate that the real cause of most of the peripheral vas 
cular disorders is unknoNvn and lienee a fruitful program of radical 
treatment in such cases cannot be planned intelligently In a few 
extephonal conditions such treatment is possible Direct attack upon 
a peripheral aneurjsm or arterio'enous fistula with surgical extirpa- 
tion of the lesion is proper radical treatment, and if correctly done 
with axoidance of injur) to collateral channels and wnth preservation 
or restoration of blood flow through the affected artery when possible 
such treatment is obviously conser\ali\e too Since conservative treat 
mrat IS that which offers the greatest chance for conserving the 
patients life and limb and maximal functional utility of the diseased 
part, which conserves Ins time and money and which restores him to 
a useful productive life with greatest promise for continued well 
being It IS the correct and indicated treatment in all circumstances 
It may be medical or it may be ‘surgical ’ The most conservative 
treatment may necessitate the most extensive operation, and the least 
conservative may utilize only nonoperativc tneaswres To amputate a 
limb at the thigh when a toe amputation would suffice Is certainly not 
conservative To perform a thigh amputition however, when there is 
hopeless gangrene of the foot and insufficient circulation for healing 
of a stump at a lower level is obviously the most conservative ap 
proach To allow continued disability and progression of symptoms 
Under ineffectual medicinal Or physiotherapeutic treatment in a patient 
With severe Raynaud s disease vvhen sympathectomy would likely 
bring about prompt relief of symptoms is not conservative treatment 
Nor IS it conservative to carry out some ill advised operation in a case 
of posttraumatic vasomotor disorder imitated or perpetuated by neu 
ropsychiatric factors in heu of the essential program of psychotherapy 
active exercise and w'hen mdicntcd elastic support 

LIM1TATI0>S IN TIIE PREVENTION AND TREATMENT OF PERIPHERAL 
XASCULAR DISEASE^ 

It must be recogniTPrl ♦!>•>* i _ »-» /. * « 

and treatment of 
place, at the pre' 

precise etiology of most of these disorders and are, therefore, powerless 

'Dorland \V A The Amermn lUustratrd Medical Dictionary 21st ed Phili 
delphia W B Saunders Co , 1947 
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It is my purpose in tins communiciition to discuss general pnn 


the*st disorders nor to consider all of the operative procedures of value 
It IS my hope tliat this approach will not convey the imprcssuin that 
I hold hglill) the importance of the most minute attention to details 
in the prcscntioii diagnosis and treatment of the ptnplitral vascular 
disorders At tin risV of uversimplihcation liowever I feel that it is 
important to discuss certain hroid principles which form the basis for 
tin props r unde rstatiding and treatment of these diflicultits 
It should be made clear at the liegmnmg that the surgical treatment 
of peripheral vascular disorders implies the judicious utilization of 
indicated operative procedures m addition to all helpful nonoperative 
mi asures m no sense docs it eliminate the necessity for careful ppph 
cation of proven noimpenfivc aids Any surgeon who neglects these 
fundamental measures docs an injustice to liis patient For example 
the most hnllnut rtsuU of sympvflKclomy in lliromhoingutis ob 
litcrnns is almost certain to fail in the long run if the patient is not 
forhiddeii the use of tnbaees) made to talc zealous care of the skin 


who considers resort to operative aid as a therapeutic failure and 
who continues ineJIcttiial or less effective medical treatment when 
surgery obviously would product a better result It is unfortunate that 
a sort of barritr has arisen separating so-called medical and surgical 
therapy Openlive intcrvcnticm is simply one means of treatment and 
should he advised when indicated and in no other tireumst inces 
regardless of the special mtirest of the attending doctor whether he 
be phj'sician or surgeon 

It is also most unfortunate that llierc has ansen in the minds of 
many an illogical and moneous concept hnting ‘'conservative" to 
nonoperative treatment and "radicar tKilment tn operative measures 
This same loose usigt lias furtliermorc resulted in an associafinn of 
"good” with consen itive and "had” with radical freaimtnt One of 
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t IS hoped that the extent of such measures may be increased in the 
uture 

A third limitation in treatment concerns the common delay in seek 
ng medical adMce Man> of the chronic vascular disorders have an 
nsidious onset and as a general rule patients fail to appreciate the 
significance of the initial complaints The acute \ascular catastrophes 
in which urgency of treatment is paramountTisually occur without any 
forewarning Tlie resultant delay in obtaining proper treatment is of 
serious moment It is perfectly apparent ilut the chance of success is 
considerable in the case of an embolus of recent origin and relatively 
hopeless after some time has elapsed A small infected vesicle on the 
toe of a diabetic patient may prove a small therapeutic problem, while 
the chance of preserving the foot may be lost once extensive gangrene 
has ensued Only through education of the pubhc can the vascular 
disorders he seen and treated at their onset A closely related problem 
concerns the failure of many patients to appreciate the seriousness of 
the situation The same individual who would readily accept any 
proffered suggestion if he were told he had heart disease is apt to 
refuse all treatment once he has recovered promptly from a small area 
of superficial phlebitis occurring as the first symptom of tlirombo 
angutis obliterans In such situations it is imperative that the physician 
use all his persuasive powers 

Thus far I have discussed certain bmitations whicli pertain to the 
disease processes and to the individuals who suffer from them Tliere 
are also, unfortunately, certain limitations which arise as a direct fail 
ing of the medical profession The first concerns a too widespread lack 
of understanding of the method of obtaining a vascular history and 

diagni 
m me 

one encounters physicians who have apparently never been taught the 
proper palpation of the peripheral pulses, the examination for and 
interpretation of color changes, the detection of incompetency of the 
valves of the venous system, and such simple procedures as the re 
active hyperemia and reSex vasodilatation tests There is nothing mys- 
terious about the diagnosis of the peripheral vascular disorders 

Though various instruments for t’'" — ' ’ 

perature and blood Dow are of 
gabon, the diagnosis of these di 

proper treatment outlined with no special equipment other than the 
pbysidw's cww pexswwi\ ewAcwraeiito The simple adjuvants which 
may prove useful at times are readily available to him-an aneroid 
sphygmomanometer, a rubber tourniquet, blankets and hot water hot 
ties, needles, syringes and procaine So long as vesicles, calluses and 
ingrowing toenails are treated without inquuy into vascular status 
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to prevent them There are ercepbons, to be sure such as the traumatic 
injunes to the vascular system, frostbite and trench foot, and the 
vasospastic phenomena following the use of the pneumatic hammer 
It IS abo true that there are other difficulties the exact mechanism 
of origin of which is only partly understood but for which fairly reli 
able prophylactic measures are available In this category may be 
listed the thrombo embohc difficulties which are prone to occur after 
operation or in pabents neeessanly confined to bed The common dis 
orders, however, such as thromboaogiibs obliterans, artenosclerosis 
and Raynaud s disease will undoubtedly occur as long as our funda 
mental knowledge of their origin remains obscure If we are faandi 
capped in the prevenbon of many of the vascular disorders we are 
however, fortunately in a position lo do much to forestall the deselop 
ment of many of their distressing accompaniments and sequelae 
This general lack of knowledge of the ebology of many of the penph 
eral vascular disorders not only handicaps one in their prevenbon 
but also m their acbve treatment This is particularly true smce many 
of them are characterized by a diffuse rather than a local disease 
process and all too often one progressive in nature In such condibons 
we can set as our goal relief of symptoms restoration of function and 
prevention of annoying and disabling consequences, but we can hardly 
aim for a cure in the true sense of the word. 

Another hmitabon which must be recognized is the fact that in 


orders for example may result m a remarkably complete restorabon 
of proper function The thrombosed artery m arteriosclerosis or throm 
boangiibs obhterans is however forever occluded The thrombosed 
vein may recanalize but not with preservabon of a competent valvular 
system The foot that has become gangrenous from ischemia cannot 
be saved Treatment must therefore be undertaken with, full realiza 
bon of the permanent damage that has already taken place Thus 
much of therapy in these disorders is necessarily supporhve or cor 
recbve rather than restorative or reparative While recognizing the 
limited nature of present day treatment we must keep constantly in 
mmd the possibility of favorably altenng future treatment through 
^ifpenmental and clinical mvesbgabon We must also keep in mmd 
t _ » j — t r.^ oppor 

cite the 
principal 

oenoheral vessels Anotdcr ex<uupie is me lesiuiauou m mood flow 
dirough the involved artery m cases of aneup'sm or artenovenous 


fistula hv such measures as . . , , • 

Utoal .rtenonhapy end to^nd amulomnn. or vein tampWation 


and division of the fistula. 
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limbs affected with the common pmplieral vascular disorders is 
generally beneficial Active sw citing liicreises heit loss through 
evaporation and consequently his in effect of reducing the effective 
circulation Sweating miy lead to miccration of skin and may favor 
development of fungus infections both of which may be factors in the 
development of ulcention pyogenic infection or gangrene Cessation 
of sweating therefore affords in additional safeguard in such cases 
A second effect concerns the aliolilion of certain types of pain as 
for example the ischemic pun in obliterative disease or after trau 
matic Or other sudden occlusion of important arteries and the pun 
of causalgia and certain other posttraumatvc states One can never 
assume that pain will be relieved by sympathectomy but must first 
demonstrate that the pain ceases or improves satisfactorily during a 
period of ' 

pathetic c 
at a time 

cold or upon standing or vvilVing the pvtient should be tested undei 
such conditions during sympithetic anesthesli If these preoperative 
studies are carefully performed ind eviliiited the results of sym 
pathectomy in painful states will be excellent No therapeutic achieve 
ment is more gratifying thin the cessation of the pain of severe major 
causalgia after sympathectomy Not infrequently the pam of minor 
causalgia and of the other posttraumilic vasomotor states can be 
reheved by this procedure It goes without saying however that 
encouragement of the pitlent to use the affected part actively the 
employment of elastic support when needed and of appropriate local 
surgery when indicated should be given a trial beforehand In some 
instances ischemic rest piin is dramaticilly reheved by sympathetic 
interruption but this is not always the case Rarely is intermittent 
claudication of the calf muscles affected appreciably sympathectomy 
IS more apt to provide striking results when chudication is present in 
the small muscles of the feet The pirn felt on exposure to cold m 
various vasospastic states generally responds well to sympathectomy 
Id certain of these painful conditions relief of pain following sym 
pathetic denervatvon obvioasly depends upon resultant increase m 
blood flow In other conditions for example in major causalgia there 
IS no conclusive evidence to signify that the relief of pam is dependent 
upon alterations in circulation 

The effect of sympathectomy upon which its maximal usefulness is 
based is the elimination of vasoconstrictor impulses with resultant 
vasodilatation The possible improvement in circulation can be gauged 
beforehand fairly accuritely by cireful observation of the warmth and 
color of the affected hand or foot following some procedure which 
temporarily eliminates the vasoconstrictor impulses-reflex vasodilata 
tion spinal or general anesthesia penpheral nerve block or sym 
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of the limb so long as arch supports are prescribed as the sole means 
of therapy in Unrecognized obhterab^e disease so long as causalgia 
and other posltraumatic states are neglected under the confused im 
pression that thej are examples at “hystena ” the best chance for 
prompt and satisfactory treatment and the avoidance of disabling 
sequelae will be lost 

An occasional related failing of the medical profession concerns a 
Jack of appreciation of (he gravity of the situation imposed by signifi 
cant reduction in blood supply Practitioners who would not under 
take to operate upon an aneurysm or perform a sympathectomy often 
unhesitatingly do toe amputations m the presence of marked ischemia 
^fy experience in the training of surgeons convinces me that it is far 
easier to teach the proper execution of Uie major operative procedures 
used in vascular surgery than it is to convey a real sense of climcal 
judgment in regard to the so called minor procedures and a proper 
understanding of the preoperative the operative and the postoperative 
care that is essential 

There can be no doubt then that there are definite limitations under 
which the surgeon labors in ibis field In spite of these hmitations 
there are great possibilities of real help to patients suffering from 
peripheral vascular disorders These possibilities will now be consid 
ered by discussing some of the common surgical operations which are 
applicable 

SURGICAL PROCEDURES 

bympatlieetomy —One of the most useful procedures is that of 
sympathectomy The operation of lumbar sympathetic ganglionectomy 
IS performed easily through an anterior muscle-spl Ihng extrapento 
’ r spinal or 
The dorsal 
e This can 
second and 

third sympathetic ganglia and section of the chain between (he third 
and fourth ganglia the operation vs performed after resection of the 


‘ The first deals with absence w swwu g 1 1 u c 
Tf ,c this effect which constitutes the parnary reason hr sympathec 
** of severe hyperbidrosis or bromhidrosis the results are 
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subsides slowly it may be advantageous to use local refrigerabon, a 
procedure which I feel should be linuted to cases in which one is 
committed to an amputation 

Closed amputations are preferable to open amputations Unfortu- 
nately closure of the slump is often impossible or inadvisable in toe 
amputabons because the gangrenous process leaves no adequate tissue 
for approtunabon, or because infection is present m too close prox- 
imity to the site of amputation In such cases the open stump must be 
kept clean, and drying must be prevented Relatively ischemic tissue 
tends to die when allowed to diy out Sterile salme compresses may 
be alternated with apphcabon of a bland ointment, omittmg the 
former whenever maceration of slun seems threatened Closed ampu- 
tabon stumps should not be drained in general, but should be sutured 
snugly with accurate approximation of skin edges after making certain 
that good hemostasis has been secured It is important m preparing 
the area for surgery that mild and preferably colorless anbseptics 
should be used One can take no risk with blistering the skm and it is 
unwise to mask the natural color of the skin £i ery effort must be 
made to handle tissues with extreme care The skm should not be 
grasped with forceps A tourniquet should never be employed Heal 
mg may be delayed, consequently sutures should be left in place 
longer than is usually necessary 

In general the same sites of elecbon for amputation prevail in 
peripheral vascular disease as in other conditions, tahmg into con- 
siderabon, of course, the fact that certain types of operation require 
long flaps and are of necessity not applicable when the blood supply 
n not adequate Except in the very weak and elderly m whom it is 
perfectly obvious that a prosthesis will never be worn, it is preferable 
to preserve the knee, if possible One should not be too pessimistic 
about the elderly patients will and ability to use a prosthesis, many 
such individuals learn to use them readily enough Many tests and 
observations are important in determining the proper site for amputa 
bon The presence of good oscillometry and of major pulsations at 
the level of amputation are not essential for good healing The most 
reliable index of sufficient cuculation at any given level is the presence 
of obviously satisfactory vascular supply upon secbomng the bssues 


juate one may abandon 
level For amputations 
-Jer type of operation is 

excellent 

Plastic Procedures -Plasbc procedures have limited apphcabihtv 
m cases of severe obliterabve disease Leg ulcers m such cases often 
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pathetic block Such tests should preferably be performed in a room 
maintained at a fairly constant temperature and wbch is cool enough 
so that the acclimated extremity will not be in full vasodilatation 
before the block is accomplished Under such condibons a transient 
increase m circulation to a state of maximal vasodilatation will occur 
in purely vasospastic conditions and a similar permanent change can 
be anticipated following sympathectomy In cases of obliteratne dis 
ease the improvement in circufation may be great moderate small or 
insignificant, depending upon die prevailing tonus m the unobstructed 
vessels The efficacy of sympatbectomy m these cases is roughly 
related to the degree of impnoveoient m circulation which it ac 
comphshcs In certain individuals however, m whom httle or no 
apparent improvement has followed sympathetic block, the small in 
crease m circulation achieved b> sjTnpafbeetomy has been sufficient 
to save a limb and to abolish pam In addition to the usual vasoqiashc 
disorders and the common obliterative diseases sympatbectomy u 
often useful m rendering the collateral circulation more efficient in 
cases of hgabon thrombosis or embolic occlusion of major arteries 
and a$ an adjuvant in the operative treatment of aneurysms and ar 
tenovenous fistulas Sympathectomy is the method of choice in any 
case in which continued maintenance of the maximal possible vaso- 
dilatation 1 $ desirable 

Crushing of Sensory ^e^Te8 —The crushing of appropnate penph 
eral sensory nerves is a valuable aid in controlling severe intractable 

' ' ’V. 1,^ '-'■••AC n( nWiterl 


sistent and cannot be controlled by nonhabit lorming sedatives or uy 
sympathetic interruption, the sensory nenes to the painful area should 
be crushed 

Amputation —No surgical procedure requires more careful fudg 
ment or more precise and gentle operative technic than amputation 
in patients vvnth peripheral vascular disease In order to avoid need 
less loss of limb one must be certain that every measure to increase 
the blood flow to the part has been taken Amputation is an irrev 
ocable step and not to be taken except when justified In order to 
minimize the hazard of infection in the stump every precaution should 
be observed to elumnate or decrease local infection The firm dry 
aonearance of the ischem/c area does not necessanJy signify absence 
of infection all too often such areas of “dry” gangrene merely mask 
.inderlvm" pool of PO* mfeehon is present, chemotherapeutic 
and aabhiclla m rf Si-eat ielp Abiees.e. (hooH be meised 
j framed Sleifle eomptessn applied at a temperaluie not etceeding 
tady ate^etaU, advtaaH, It the .nfect,™ pe„w a. 
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depend upon the degree of patency of either the mam artery or 
collateral circulation or both which is synonymous with the de 
gtee and type of pathologic changes in the walls of the arteries 
For patients with various \ascular disorders the curves may be within 
above or below the range of normal readings The very low curve may 
be due to thiombo'is caused by aiteiiosclctosls tliromboanguus ob 
literans endarteritis and other similar pathological conditions and 
emboli The degree of obslmclion is dependent upon the degree of 
pathologic change present in the \essel wall A high rending may 
1 r^-, .n ’ .1 1 « * 


in erythromelalgia 

Use of this procedure has repeatedly been of great assistance 
to one of the authors m determining the site of amputation below 
(he knee when the mam arteries were not palpable It has en 
dhled him to perform a modified guillotine type of amputation with 
primary wound closure® thereby preserving the knee joint The 
preservation of the knee joint in patients with peripheral vascular 
disease is of inestimable benefit to them as compared to any type ol 
thigh amputation 

As stated in a preMous paper® we still do not attach as much dim 
cal importance to the circulation time as might be the case were en 
vironmental conditions of temperature and those of th(. patients mort 
constantly controlled However a marked variance either a quicken 
ing or delay ' 

cited is of 
more upon 
extracellular 

active sodium as an indication of the extent and the type of cir 
culation present In our charts plotted in terms of the number o 
hundred counts per minute per hundred microcunes ol radioactiv 
sodium we have come to disbnguish the graphs m groups of I II 
III and IV No I being well below normal No II being just belo\ 
normal, No 111 lies wlhin the normal range and IV above norma 
If a part of the curve lies within another group the graph is labelei 
of the group m which most of it hes and a minus or plus sign is addei 
to signify within what other group it lies 
All cases of h>'pertension in Croup 111 or over have not done we! 
with thoracolumbar sympathectomy We regard this group as a cor 
traindication to operation Group II h>'pertensi\es do not all do wel 
This reading as an indication for or against operation should b 
evaluated with clinical and laboratory findings The enbre subject c 
this test m relation to operaboos in essential h>’pertcnsion wall h 
discussed m a paper nowr in preparahon 


RADIOACrn’E SOOtUM m PERIPHERAL VASCULAR 
DISEASE STUDIES 

Bcvekly C Smjtii, M D , FA CS and Edith II Qt/rMBy, ScD 

Radioactive sodium was first used by us for diagnostic purposes in 
peripheral vascular diseases at Presbyterian Hospital in 1943 We have 
used It ID approvimafely eight hundred cases This isotope as pre 
viously reported has given diagnostic, prognostic and therapeutic in 
formation of a high degree of accuracy which has been of great 
benefit to patient and clinician We have varied our techmc very httle 
since the original report on this method in 1944' * and subsequent 
reports m 1945* and 1947 * 

Our sodium is prepared, as originally reported, in the cyclotron at 
Columbia University one day, measured and autoclaved and used 
chnically the next day, so that its relabvely short half life of 14 8 
hours has not been a problem in our particular case 

In studies of peripheral vascular disease in the feet and legs, the 
patient lies on his back with his feet well separated The counter is 
placed against the sole of the foot and a measured amount of radio 
active sodium, usually about 100 microcuries, m S to 7 cc of sterile 
normal saline, is injected into an antecubital vem Precautions are 
taken to see that all of the material gets into the vein and that neither 
the patient nor the injector is cootaimnated by it, if the latter is 
going to handle the counter The limes of the beginning and end of 
the injection are noted Registration of the amval of the radioactive 
matenal at die sole of the foot is made by an audible signal from the 
Geiger counter, which has an adjustable circuit so that the counting 


matenal traverses the circulatory system ana readies tne looi uie 
counting rate increases sharply, in this manner the actual arm to fool 
circulation time can be measured 

As the radioactive sodium leaves the capillaries and enters the 
extravascular fluid in the foot, build up to equiLbnum is manifested 
bv the increase in counting rate The Tjuild up curve" is plotted in 
counts per minute for thirty to forty Eve minutes, starting unmedi 
ately after the injection The rate of buiW up and its final result 



am 
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bons in the right foot Tlie patient has responded well to three years 
of conservati\e therapy without local infections 
Radioactive sodium tests (Fig 90) on June 22, 1944, show a very 
low readmg in the left foot which was the same on April 1, 1945 How- 
ever, on July 12, 1946. there had been a rise into and above the 
normal range which, in the absence of palpable arteries, was inter- 
preted as an increase in collateral circulaton This coincided with a 
clinical improvement On May 15, 1947, the two feet were about 
equal in the low normal range Between 1944 and 1946, (he patient 
received seventy physiotherapy treatments of whirlpool baths, mas- 
sage, pressure suction boot and conbnued a home regimen of eleva- 
tion depression exercises, warm soaks and massage This test discloses 
the degree of collateral circulation present in extremities without 
palpable arteries and its response to treatment The right had pre- 
viously been higher than the left At (his time the symptoms and 
cbudication in both extremities were about the same The blood 
supply of both had again diminished-the right more than the left 


Case 11 

A S (560418), a 69 year old man, wa$ admitted to the Presbyterian Hospital 
on September 7, 1938 compUtnins of mteimittent claudication for ten years 


OsciuoMentv 


Lower third of leg 
Upper third of leg 
Lower third of thigh 
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150 60 
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[II . ' : . 

hypertensive cardiovascular disease and generalized arteriosclerosis 
On August 31 1943, both feet gave readings in Group 11 
A lest on October 31, 1945 showed both feet had risen into normal 
range (Grade III) (Fig 91) Either followmg treatment or sponlane 
ously more collateral circulation had developed two years after the 
first test He has had no mfeebons in his digits He is clinically 
improved 


Case III 
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IIXUSTRATIVE C4SES 

■^e /o?/owing reports, with accompanying charts, illustrate the 
rmdings in types of ca'‘es and explain the diagnostic, prognostic and 
therapeutic deductions made from the results of this method In every 
instance the solid sjmboh represent counts at the sole of the right 
foot and the open sj-mbols counts at the left foot 

Case I 


femorals were the only palpable arteries m either lower extremity 
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Fig 9O (Care 1} —See text Li this and subsequent charts the solid symbols 
represent counts at the sole of the ngbt fool and the open symbols counts at the 
left foot 

OsciUiOxteTiiT 

Bight Left 

Lower third of fcg 0 0 5 

Upper Third of leg 0“ 0 5 

Lowr third of thigh 05 10 

Rod.narhte sodium tesfs done before and after posterior tibial nerve 
biSfS oovLm .t a>e ™llaoW (F.g 9i 2) show no ™e 

oTesthesia of He .ole ol left loot md a roe node. smn]« cond.- 
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Four and one-half years after operation his stumps ate syiriptom^ess and he walks 
with bilateral proslheses 

The radioactive sodium test (Fig 92) on September 24, 1943, showed 
a normal reading in the nghf and a low (Grade II) reading in the left. 
This corresponded to his symptoms These readings, in the absence 
of palpable popliteal pulsations, gave sufficient evidence of blood 
supply to do bilateral modified guillotine amputations below the knees 
Four and one-half years after amputation the patient’s stumps were 
symptomless and he was using bilateral prostheses, which justified 
this procedure at this site rather than supracondylar amputations His 
blood supply at the amputation sites was practically entirely collateral 
ds the mam vessels were thrombosed The test on October 8, 1947, 
showed an excellent arterial cuculabon in both stumps 

Mmimhvi MMM OKnanoa TOT 
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admission he had extreme discomfort m both lower extremities while at rest All of 
his nght lower extremity arteries were palpable but only the femora] was palpable 
on the left 

OsCUXOMETKY 

Right Left 

Lower third of leg 1 0 plus— mmus 

Upper third of leg 25 2 5 

Lower third of thigh SS 155 


The radioactive sodium test was done before and after posterior 
tibial nerve block at the internal malleolus (Fig 94, J) It showed a 
nse in the right foot hut no rise jn the left foot after a nerve block, 
indicating the degree of arterial response possible m the two legs to 
treatment The patient improved greatly with treatment and became 
able to walk four blocks xvifhont discomfort He died in July 1947 
of a coronary thrombosis 

Case \1 

A hf (584030) a 61 year old woman, with moderately severe diabetes accom- 
panied by generalized arteriosclerosis and gangrene of the right second toe, was £ist 
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afternoon She had a number of mfedioiis in the skin of various toes and web if'acei 
which responded to not too vigorous local tieatmect 

A radioactive sodium test (Fig 93) on July 9, 1943 showed a very 
low reading (Grade I) This coincided with her cold, red, right foot 
without palpable arteries Her infections were treated as major sur- 
gical problems Toe amputations and infections required from six 
to eight months to heal They have remained healed 

A radioactive sodium test on May 22. 1947. four years after er 
tensive, prolonged treatments to her feet, show^ a very high reading 
(Grade IV) This is the result of increased collateral Her feet have 
remained healed 



Fig 9t— i. Case V, ^ Case I See text 


Cose V 


S F a 61 year old man with 9e>ere diabetes accompanied by generalized arteno- 
f "" wac rfrrf frealed .May 2A -IWl X rays sbowed caloficalion in the abdomi 
sclerosis traces of calcauiii in the walls of the femorab and 

I* ft posterior tibial artenes The arteries in ibe feet did not show cainficafion On 
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admission he had extrenie discomfort in both lower evlremities while at rest All of 
Kis right lower ettremily arteries were palpable but only the femoral was palpable 
on Oie left 

OsciLLoaieTBv 

Right Left 

Lower tliird of leg 1 0 plus— inmiis 

Upper Hurd of leg 2 5 2 5 

Lower thud of thigh 35 1.25 


The ndioaclive $odium test wts done before and after posterior 
libial nerve bloch at the internal malleolus (Fig 94, 1) It showed a 
nse in the right foot but no rise in the left foot alter a nerv'e block, 
indicating the degree of arteriil response possible in the two legs to 
treatment The patient improved greatly with treatment and became 
able to walk four blocks without discomfort He died in July 1947 
of a coronary thrombosis 

Case VI 

A M (S84036), a 61 year old woman, with moderately severe diabetes accom 
panicd by generalized arteriosclerosis and gangrene of ihe Hght second toe, was first 



m Ociober ^en'oved from her right e>e an 

one was remmed from her left eye In July, 1039 the left ej 
wa enuclcvted becaii e of iridocyclutf faUowmg incomplete cataract operati 
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A lenes of operations for infections in her feet occuned as follows 
6/27/41 AmputationofngbtSthtoeforgangrecie. 

7/20/41 Amputation of right Sod foe for gangrene 
S/1 9/42 AmpaUtiaa of right 1st 3rd 4lli toes for gangrene 

6/30/44 Amputation of kft 4th toe for gangrene 
The right foot has remained healed since April, 19 12 and the left foot since August, 
1944 She walks without discomfort tn either foot as far as she desires 

The radioactive sodium tests (Fig 93) done after nght toe amp 
hons showed a very good circulation m both feet which, m 
absence of palpable vessels, indicates that collateral circulation 
made this result possible We have no records of tests made on 
pabenf prfor to toe amputations The radioactive sodium test 
August 29, 1944, two and one half years after amputation of all five 
nght and the fourth left toes, showed the right foot to be a high 
Grade II and the left a Grade IV The nght foot with the distal 
transmetalarsal amputation had remained healed, symptomJess and 
was completely usefuL The left foot contained residual inflammabon 

' I’ r • I — no inf< A test done 

Grade IV 
t than the 

nght which was in keeping with the healed iourth toe site and the 
absence of any further infections m this foot A third test on Apnl 
• « - . . I — . „ „ which had 

with her 
ndiboD 


Case Vn 

fl I. (86~930) A Homan aged 22 was ad/aiiled to Fiesbyienan pospital oo 


1 _ * » /TT- oe\ revealed ertreme vasochlata 
was evidently the result of 
lation following division of 
the sciabe nerve A seconu test ou juiy -J 1947, one month after the 
,1 An.»ribon revealed that the circulation m the nglit and left 
e,uTa;d G„de II ,h™ ™ cl.n.cal ev. 

*^ce of rmwe degeneration The ulcers on the nght sole hid been 
hSed for two months 


sfrg- 
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Case \ m 

^ ^ ^ y^*f kW. ob«e diabetic, artcnoscItroUc woman has had diabetes 
lot fifteen years which has been poorly coatrolled by diet and insulin la August, 
1&14, she pulled a callus off the sole of her right foot, the site became infected and 
has remained so X rays on Odober 6 , 19IJ, showed no calcification in her abdomi 
nal aorta but c'alcificatiori in the waDs of the iliac, femoral, popliteal and posterior 


the diagnosis of either a neurotrophic or tuberculous Joint was considered The 
femoral popliteal posterior libial and dorsalis pedis arteries were normally palpable 
in both lower extremities Uouml cultures showed hemolytic Staphylococcus 
aureus She was gnei) gOOOO units of peoinllin daily for su days On October IS 
l&if sequestrectomy was done on llte right second toe, right second and fifth meta 
larsals and right cuboid One irumlh after this procedure she was discliarged cured 
and has remained so X rays on March 28. 1917, show recalcification of bones of 
tarsus, repair of irregularities in heads of metalamh, healed metatarsal amputation 
sites and a general remarlabte reparalice ability as regards all (he bones in the 
right foot 

A raclioaetite sodium test (Fig 97) done on October 13, 1944, 
showed a Grade I( curve in the left, tinalTccttc] foot, but a Grade IV 
plus curve in the innamed right foot in winch the dorsalu pedis 
artery was palpable The chart is vivid evidence of the effect of 
inflammation on lilood supp)> in a part with an existing unimpaired 
arterial supply 

Case )X 



A radioactive sodium test (Fig 98) done on November 14 1946 
chnuprl a verv low zeaJmn (Grade I plus) in both feet in spite of 
snowtu ^ ^ V„. 21, 1946 

• d increase 
December 

K 1046 a week after tHe rigm imniidi syiMiJiiiiti.iuiiiy. showed an 
appreciable nse from a Grade I phrs to a Grade III minus curve 
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Fig 98 (Case IX) -See test 
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Case X 


changei without hemonhagn, riudate or edrnu Hu genitourinaiy tract ihowed 
no abnonnalily and hii kidney fuoctioa wai fiormaL On May 31, 1&13 a nghi 
thoracolumbar sympatliectomy from T 9 to L 2 inclusive was done Hu wa 


A radjoachve sodium test (Fig 99) preoperatively on Apnl 25, 
1945, showed a Croup II curve in the feet which, in the presence of 
normally palpable artenes, was thought to represent arterial spasm 
A second test on June 25, 1945, three weeks after the right operation, 
showed a marked bilateral vasodilatation to Grade IV. The nse in 
the unoperated side is explained by interruption of cross innervation. 
A third lest on July 18, 1915, the day of (he second operation, showed 
a marked reduction of each curve to a low Grade IV in the nght 
operated side and a greater reduction to Grade 111 minus in the unop* 
crated side This reduction, we feel, is associated with the patients 
anxiety associated with his operation two hours after the test A 
fourth test on Janoary 8, 1940, showed the circulation of both feet 


operafnely the radioactive sodium test showed per 2 pherai spasm of a 
Grade II which was released by bilateral thoracolumbar sympathec- 
tomy to a Grade IV which has persisted for two and one half years 
dunng which time the patient has remained clinically greatly im- 
proved and his blood pressure lCO/110 

Case XI 

■ - -- - »-! irniHM lo Pr^hvipnan H<Knital on Febroary 


loToiS'S.JIrf S S 
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gram showed \ell axis deviation Uei tibeivobuKon^htliakvii eKCtetioti was 30 per 
cent »n two hours Her card ae renal and cerebral pathologic changes were thougM 
secondary to her hypertension ami not Ihe result of pnmary renal disease On March 
11 1945 a left tlwracolijtnhar sympatheSomy from T 8 to L 2 inclusive was per 
formed A left kidney biopsy showed an advanced arter oscletos s Her postopen 
ove course for the first two weeks was relatively smooth considering the magni 
tude of her widespread disease Three weeks after operation she developed an en- 
cephalopathy with convulsions and d ed May 12 1945 four weeks after operat on 
The sigruficant anatomical autopsy diagnoses were 
Cenerahred aiteilostlerosis 
Arteriolar nephrosclerosis 
EncephaVimalacia— left temporal lobe 
Hemonhage (oMl— right frontal 
Broncho and lobular right and left pneumonia 
The autopsy renal changes were those of artenolar nephroseleros $ but the \as 
cular glomerala* changes "were too mild to have caused uremia 



Fig 100 (Case XI) See text 


A radioactive sodium test (Pig 100) done preoperatively on March 
8 1045 showed only modcrite pcnphoral arterial constnehon m the 
loMet etltcmilies (» high Glade U euive) A second test four iieeks 
after operation showed praohcally no vasodilatation In the losvet 
estiemities (Group II plus) ,„dicalmg as predicted preoperatively 
from the first test a poor clinical operative result which was sub 
tSXsis^'' operation of cerebral 
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Case XII 


genitourinary studies faded to reveal significant findings On admission her blood 
pressure was 190 systolic and 150 diastolic An electrocardiogram on May 13, 191? 
when compared with one on March 6 1940 showed evidence of advancing cardiac 
muscle damage Her fundi were classed as Grade 11 characteristic of essential hy 
pertension The fundi had pot rfuoged from 1940 to 1W3 On A’ovember 25, 2943 
a right thoracolumbar sympathectomy was done from T 9 tn L 2 inclusive On 
February 14, 1944, a left similar procedure was performed The patent’s blood 
pressure when discharged after an uncomplicated convalescence was 138 systobe 
and 90 diastolic prone and 110/80 standing 



Fig lOI (Case XII) —See test 


A radioactive sodium t«l (Fig 101) done on June 21 1943, pre- 
. 1 1. ?f * „„ „f gj constnctioii 

■ ■ and Operation, 

afions had not 
ctive and was 

.... . . , 

iastolic and standing U v'i» 13o/10o Tins low blood pressure after 
thoracolumbar s>-mpathectom> in the presence of existing vasocon 
Stnction wall be discussed iti a subsequent paper 
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Case XIII 

E M , a «oman aged 49. was admitlcd to flic Neurological Institute on Apnl 27, 
1945, complaining of hypertension for fourteen years partial blindness in her left 
eye for t"’o years and blurred vision inbernght eye for one month Her blood pres- 
sure on admission was 230 systolic and 130 diastolic She had no signiBcant cardiac, 
renal or cerebral manifestations bv clinical or laboratory exammahon The path 


iiiiu ^iiui.11. uuimt, iJie upeiaiive piuLcuuie uui ijiueu wiui kuppoiiivo maiiiiciiis 
On June 25, 1945 a similar operation was performed on the right, resecting the 



Fig 102 (Case XIII) -See text 


sympathetic chain and splanchic •' ” 

fight kidney showed a moderate r 

developed auricular fibrillation w 

pressure was 175 systolic and 8t 

blood pressure recumbent was 1 

or under tension She his no be-* 

improving She is happy she was uyieiareu upon 


A radioactive sodium test (Fig 102) done preoperatively on Apn] 
2o, 1945, shossed moderate peripheral arterial spnsm m her lower 
extremities (Grade II) Dunng her amytal test her rwding to^e to 
Grade il plus with a drop in blood pressure from 245/120 to 170/70 
A second test on June 21. 1945, foUoxving her left operation, showed 
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a release of peripheral vasoconstnction with a nse of the left lower 
^reinity to Grade IV minus, the right remamiDg a little higher 
Group II A third test on June 25, loJr, two years after the second 
operation, shows a persistent release of vasoconstriction which cor 
responds to the absence of cluneal s)Tnptoms and a blood pressure of 
170/90 


Case XIV 


J S (741571), a 24 yearoHfcmale, admitted to Presbyterian Hospital on Msr^ 
27, 1947, for hypertension, complaining of severe headaches for five yean Her Wood 
pressure was 215 systolic and 145 disstobc Her genitounnary examination re\ea!eo 
no abnormahties Her heart was enlarged to the left There was a presystolic gaBop 
and a short localised apical systoLc blow The second aortic sound was markedlv 
accentuated An etectrocardiogram showed signs of eailv myocardial damage char 
actenstie of left ventncuhr strain The fundi showed a Grade III hypertensive 
retinopathy without recent hemoirhages, exudate or edema On March 31, 194’ * 



Fig lOS (Case XIV) -See 
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A radioactne sodium test (Fig 103) done on March 28, 1944 before 
operations showed a marlced peripheral vasoconstriction— Group I 
A second test done on August 4, 1944, three montlis after her second 
operation showed a release of vasoconstriction to a high Group IV 
The patients s>Tnptoms of headache, precoidial pain and dyspnea 
were completely reheved m spite of only a moderate fall m the blood 
pressure which remained at 180/160 standing and 230/180 sitting She 
returned to her home outside of this country and resumed her house 
work In January 1945 she became pregnant and upon advice was 
aborted by a hysterectomy m April Her symptoms of precordial pain 
on exertion and pain in the back of her neck and head upon awaken 
mg began to return in October 1946 and on December 5, 1946 she 
died of a cerebral hemorrhage, two and one half years after her 
second operation Bilateral thoracolumbar sympalbectomies reheved 
this patient s symptoms without materially Meeting her blood pres- 
sure Her disease progressed She was more comfortable until her 
death two and one half years after the operation Before operation 
she was completely incapacitated by headaches 

Case XV 


were normal the pawnt was ineapaolated by headadjes 


"'I'™'”' (f'S IW) done preoperal.vely on Ian 
(rvnS linf ti'T"? peripheral vascular spasm 

(Grade 1+ ) The tesi repealed t™ nmnths alter the Srst operation, on 
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Apnl 10 showed a marked release of peripheral constriction in both 
lower extremities cur\e Grade I\ from Grade 1+ IIis blood pressure 
ho\^e^er at this time was 230/140 The histological structure of the 
right ganglia after the second operation was normal The third test on 
May 22 1945 one month after the second operation showed a per 
sisttncc of peripheral arterial dilatation in the low'er extremities still 
Grade I\ but a hllle less evidence of vasodilatation His blood pres 
sure at this time xvas 230/140 prone and 190/130 standing A fourth 
test on \larch I 1910 one jtar after the second operation showed 



’ ’ • ft* 'trenuty arteries but 

anding and 230/150 
he fact that he re 
sistent hypertension 

in the presence of penpheral vasodilatation will be d sctissed ui a 
subsequent paper , , , . , t. 

This patient died in spite of released penphcral constriction Itis 
blood pressure was not diminished yet his symptoms were relieved 
H>s electrocardiogram improxed then showed progressive myocardal 
The onerations reJeved him from being bedndden-suffi 
In nermit him to work for one and one-ha/f years-6«f d/d nof 
'SJ’lS £" h. .q>e.tedly for .h, ,.I ef of h., 

symptoms 
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THE RIANAGEMENT OP VENOUS TUROMBOSlSi 
AND PULMONARY EMBOLISM 


Stuaft \V CosciUFF M D • Riauim J Cross M D f 
ANT) Da\td V Habit M D J 

Tiie purpose of this report is to present the experience of a group 
which has been intensively studying the management of venous 
thrombosis and pulmonary emboLsm during the past two years The 
importance of this problem is indicated by tfie fact that the incidence 
of fatal embohsm occurring as a complication of deep venous throm 
bosis ranges between 3 4 per cent and 57 per cent and that 11 to 18 
per cent of patients who survive one pulmonary embolus expenence 
a subsequent embolus which is fatal > * * There has been considerable 
controversy m recent years as to the superiority of medical or surgical 
therapy in venous thromboem^lism Resent mature judgment now 
tends towards the conclusion that both surgical and medical man 
Rgement have comparably reduced the fatahties due to initial and 
subsequent pulmonary emboli Although admittedly not tiie complete 
solution to the problem either method is undoubtedly preferable to 
the “do nothing or “expectant observation" school of management 
The institution of anticoagulant therapy or the ligation of the penph 
eral deep veins are alternative methods one of which should be 
emplo>ed m practically every patient with deep venous thrombo 
embolism if that individual is to receive treatment commensurate 
wnth present day medical knowledge 
A team composed of members of the Departments of Medicine and 
Surgery was orgamzed to manage therapy in all cases of venous 
thrombosis and pulmonary embolism occurnng in the Columbia Pres 
bytenm Medical Center The cases in this series were drawn from all 
services of the hospital Anticoagulant therapy has been the usual 
method of treatment (in 254 cases) except for the infrequent in 
stances (ten cases) m which anticoagulants were believed to be con 
traindicated or inappropnafe because of a particular climcal situation 


derb It L,luiiu 
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III these latter cases ligation oi the appropriate peripheral deep veins 
was performed 

The purpose of anticoagulant therapy is to prevent further intra- 
vascular tluombosis in the deep venous system nod m this manner to 
reduce greatly the occurrence of pulmonary embolism The cessation 
of pathological intra\ascuhr cloltmg is effected by producing only a 
partial inhibition of the normal clotting mechanism without neces- 
sarily rendering tiie blood totally incoagulable Altliougb it is agreed 
that hepann and dicumarol do not produce a dissolution of an or- 
ganized thrombus recently tliere has been evidence* * ® that the early 
stage of an intravascular clot is an agglutinative mass of red blood 
ce& and cellular debris, which under some circumstances can be 
dissipated by the anliagglutination action of the anticoagulant drugs 
That portion of the thrombus material which remains as such after the 


ANTICOACULANT TlltRAri 


DicumaroP has been employed as tlie principal anticoagulant, with 
concurrent hepannuation durmg the first twenty four to forty-eight 
hours to insure an immediate antithrombosmg euect unbl such time 
as adecjuate prothrombin deficiency has been produced by dicumarol 
Subsequently during the course of dicumarol therapy, heparin has 
also been used for periods of twelve to twenty four hours whenever 
the ptotluombin time elevation became unsatisfactory 
Uepann • -Hepann admimsttation has been controlled by deter- 
minations of the venous blood clotting time performed according to 
the Lee-White* technic Normal venous clotting times in this mstitu 
tion have ranged between five and twelve minutes The patient’s 
coagulation time is determined prior to starting treatment, following 
which hepann ma> be administered by any of several methods 
I Conttnuouj /nfravenous /n/usion Hepann sodium 100 mg, js 
placed m a 1000 cc infusion Imtially the rate of flow i$ set at 23 
drops per minute A clotting time should be performed two hours 
after the start of the infusion and twice daily thereafter The rate of 
flow IS adjusted so as to mainiam the clotting time between twenty 
and forty minutes Murray* h is employed this method in a large senes 
and concluded that it is a deiicndable mode of administering hepann 
This method of administration possesses the practical disadvantages 
to the doctor and the patient entailed in the maintenance of a con 
tinuous infusion for a period of ten to fourteen days and for this 
reason has not been frequently used by tins group 


* A portion of the hepann used la Dus study 
Roche-OrBanon Inc, Nulley, New Jeisey 


supplied by (he courtesy of 
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2 Inlermlttenl Inlraicnous /n/ertwn — Hepann, 50 mg, is admin 
istered intravenously every four hours The venous clotting bmeper 
formed twice dail) three to four hours following an injection of 
heparin may be normal, but should not be higher than thirty minutes 
The Mayo Clinic group®’® has employed this method prmcipally in 
their large expenence 

3 Heparin Pi/kin Menstmuni '—It has been reported’* that SOO to 
400 mg of hepann m this menstruum satisfactorily prolongs the venous 
clotting time for a period of approsimat^y forty -eight hours It has 
been our espenence m a few cases that the effect on the coagulation 
time was inconstant and that considerable pain vva* caused at the 
injection site However, Loewe* recently has reported that a dose of 


by newer products 

4 Intermittent Subcutaneous Inicciton —The authors have had the 
greatest amount of erpencnce with the intermittent subcutaneous 
method of administration” which is bebeved to ehminate the more 
excessive fluctuation of coagulation tune encountered with repeated 
intravenous injections and to allow for a more sustained effect This 
method possesses one practical advantage m that the hypodermic 
injection of hepann is a nurstng procedure dn initial injection of S3 
or 50 mg of hepann sodium is given intravenously, followed within 
one hour by SO mg administered into the deep subrataneous tissues 
Beginning three hours later the average maintenance dose of 30 mg 
subcutaneously every three hours is started The coagulation tune, 
determined two and one half to three hours after the third hepann 
injection (and twice daily thereafter at approximately two and one- 
half to three hours following a dose of hepann), should range be- 
tween Ivvcnty and forty minutes i safe but adeijuite anticoagulant 
effect Significant discomfort necessitating discontinuance of hepann 
. mitmt and fherc vvere only occasional 

' ictory continuous eJe»a 

95 per cent of patients 


irred in 1 2 per cent of 
• WTien hemorrhage is 


encountered, three steps die avdiuuit. » i ; »*. continuation of heparin 
temporarily or permanently (2) administration of relatively fresh 
whole blood transfusion in amounts of 500 to 1000 cc, which returns 
^.rcessiveJy elevated clotting time towards normal (3) It has 

' r- , ,r, I ppr 
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solution administered intravenously) immediately neutralizes exces 
sive circulating heparin and rcluiDS the clotting time to normal withm 
five minutes of administration No precipitation of acute intravascular 
clotting has been reported folfoivmg use of protamine for this purpose 
Inasmuch as hepann is excreted in part via the kidney it should 
be administered cautiously to patients with renal insufficiency 
Anaphylactic reactions ha\e been reported by Jorpes’* to have oc 
curred in four patients in the Swedish group Two patients have been 
encountered in this senes who withm a few minutes following an 
injection of hepann sodium complained of sneezing and rbmitis con 
junctivitis and lacnmation Neither of these individuals had received 
heparin previously In one patient pynbcnzaroine m dosage of 100 
mg three times daily prevented this allergic phenomenon although 
symptoms returned when the antihistamine was omitted during sub 
sequent injections This patient also compluned of significant diffi 
culty in evpualion and a tightness across the precordmm withm a few 
minutes following injection This symptom was believed to be due to 
bronchospasm and was unrelieved by the antihistamines In the other 
individual although the initial intravenous injection produced urti 
eana rhinitis and conjunctivitis subsequent subcutaneous injections 
were given without untoward results 
In four patients fever has occurred during hepann treatment and 
abruptly disappeared following discontinuance of the drug This fever 
did not recur when one or two subsequent injections were given these 
individuals It was our impression that the febrile reaction was directly 
related to the heparin administration ns has been previously reported 
by Jorpes “ 

NVhile hepann possesses the favorable properties of immediate effect 
and short duration of action it possesses two disadvantages namely 
the necessity of parenteral administration and the expense The daily 
cost of heparin for a patient ranges between five and seven dollars 
Although pre ~ '■ 

some groups'" i 
critical instanc 

holism) we have advised immediate heparinization as the usual 
program in view of the uncertainty of predicting which individuals 
will experience embolic phenomena In this way it is possible to pro 
duce immediatel) the desued anbthrombosmg effect as well as to 
dimmish the total duration of therapy for the patient 
Dicumarol ’Except for the few patients to whom only hepann was 
given dicumarol was the pnnapal anticoaguluant started on the first 
day and continued throughout the entire period of treatment Di 
cumarol has the advantage of being effective when administered orally 


* A port on of the dicumarol used m this shdy «; 
E R Squ bb & Sons New York N Y 


ippl ed by the courtesv of 
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m one dose dady and of being remarkably inexpensive There is a lag 
period, usually twenty four to forty eight hours after the adimnistra 
tioo of dicumarol, before its effect is apparent It should thus be borne 
m imnd that m ordenng dicumarol (he dosage should be gauged for 
twenty four to thirty six hours in advance There is a potential dis 
advantage in the fact that return of the prothrombin activity to normal 
IS delayed for one to seven days when dicumarol is discontinued 
Inasmuch as the effect of dicumarol on the venous blood clotting 
time is irregular and inconstant,**' the daily dose of dicumarol is 
guided by a prothrombin time determination performed each day 
The one stage Quick prothrombin lime method" Ins been performed 
on whole plasma according to the Link Shapiro modification At the 


the dilute prothrombin tune did not contribute sufficiently to the 
safety of administration of dicumarol to compensate for the extra 
labor and cost entailed Nonnal values in this laboratory for this 
technic are 14 6 ( ±2 3) seconds The per cent of prothrombin activity 
has been determined by the saline dilution method and the loganthnuc 
prothrombin activity cune of Quick*® Cntica] values by this method 
m our laboratory are as follows 100 per cent of nonnal prethiombm 
activity IS 14 seconds, 30 per cent is 22 seconds, 20 per cent is 32 
second, and 10 per cent is 45 seconds In our exjienence as well as 
others, the constancy of the thromboplastin employed is the most 
important key to reliable prothrombin time determinations A com 
mercially supplied rabbit lung thromboplastin has proved to be sat 
isfactory m our hands each new lot being cheeked agamst a known 
standard As an added precaution the prothrombin time of a normal 
individual is determined each day along with the dicttmaral treatment 
blood samples 


but safe 
(30 per 

cent of normal activity) and 45 seconds (10 per cent ot normal activ 
ity) * Subsequent daily maintenance doses are determined according 
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to twenty four hours whenever the prothrombin time is less than the 
tutical antithrombosing level of 22 seconds 
It has been reported,'* and it has been our experience also, that be- 
tween 10 and 20 per cent of individuals overreact to the usual dose of 
dicumarol In these patients significantly lower dosage was necessary 


disease, and individuals receiving drugs which produce intestinal 
bactenostasis 

Excessive hypoprothrombineinia was treated promptly with paren 
teral synthetic vitamin K {menadione bisulfite) m doses of 25 to 100 
mg , the amount of vitamin K depending on the elevation of the 
prothrombin tunc In most patients 72 mg of menadione bisulfite 
resulted in a reduction in prothrombin tune to safe range (below 45 
seconds) within twelve to forty eight hours If no effect was apparent 
at twenty four hours, the dose of menadiooe was repeated In only 
two cases has there been observed a subsequent uprising of prothrom 
bm tune after the downward trend had started Althou^ we have 
administered vitamin K in massive dosage to a sizable number of in 
dividuals with excessive hypoprothrombineinia, we have not observed 
a single instance in which it appeared that vitamin K produced a 
hypeiprothrombinemic state or precipitated further intravascular 
clotting 

fileedmg during and presumably due to dicumarol admmistrabon 
has been encountered in approximately 6 per cent (thirteen patients) 
of this group but has been of severe degree m less than 1 per cent 
No deaths due to the uncontrolled bleedmg occurred in this series 
We have observed no cases in whom the seventy of hemoptysis ap 
peared to have been intensified b> anticoagulants and no instances 
m which hemorrhagic pleura! effusion occurred which was not at- 
tributable to the usual postinfardion process 
\Vhen significant hemorrhage occurred, in addition to vitamin K 
therapy as outlined above, either fresh whole blood or plasma has 
been recommended’ as an immediate but temporary means of le 
hirmng the prothrombin time to the safe range Observations in tlus 
laboratory"' have confirmed Strumia's original report^" that lyophil 
ized plasma reconstituted with 01 per cent citric acid possesses a 
normal prothrombin content comparable to that of fresh v\hole blood 
Despite the 4 5 per cent incidence i of homologous serum hepatitis 
following the use of Ijophihzed p’ — ' • • - 

mediate availability of l)ophi]ized 
difficulties would certainly mdic,. 

hemorrhagic emergencies due to dicumarol. particularly by phpicians 
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in one dose dady and of being ranarkably mexpensn e There is a lag 
penod, usually twenty four to forty-eight hours after the admmistra 
tjon of dicumarol, before its effect is apparent It should thus be borne 
in mind that in ordenng dicumarol the dosage should be gauged for 
hventy-four to thirty six hours in advance There is a potential is 
advantage m the fact that return of the prothrombin activity to normal 
is delayed for one to seven days uhen dicumarol is discoobnued 
Inasmuch as the effect of dicumarol on the venous blood clottog 
time IS irregular and inconstant,*® the daily dose of icumarol is 
guided by a prothrombin tune determination performed each day 
The one stage Quick prothrombin lime method” has been performed 
on whole plasma according to the Link Shapiro modification ** At the 
start of our program both the whole and dilute (12 5 per cent) pUsm* 
prothrombin tunes were followed in estimating chciiniarol dose How 
ever, it was concluded, after a si* month period of evaluation, tm 
the dilute prothrombin lime did not contribute sufficientlv to the 
safety of administration of dicumarol to eompeiisite for the e^a 
labor and cost entailed Normal values in this laboratory for ti^ 
technic are 14 6 (±23) seconds The per cent of prothrombin acbvjty 
has been determined by the saline dilution method and the loganthwc 
prothrombin acbvaty curve of Quick ** Cnlical values by this metMO 
m our laboratory are as follows 100 per cent of normal protbrombm 
activity « 14 seconds, 30 per cent is 22 seconds 20 per cent is 3- 
seconds, and 10 per cent is 45 seconds In our experience as well as 
others, the constancy of the thromboplastin employed is tie most 


ufactory in our hands, each new lot being checked against a 
standard As an added precaution the protJuombm bme of a n^ai 
individual is determined each day along with the diaimarol treatment 
blood samples ^ 


day As noted pieviuu^v •*“* 
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catheters and open grannlitmg wounds without untoward experience 
with bleeding 

General Management,— All patients with the diignosis of deep 
\enous thrombosis or pulmonary embo'isin were pi iced at complete 
bed rest, usually with legs elexaled, and carefull) instructed to avoid 
all exertion and straining Anticoagulants were immediately begun, 
usually with both heparin and dicumarol This program was main 
tamed until six days had elapaod If by that time the clinical picture 
wvs satisfactory, both as regards the general condition of the patient 
and the status of the phlebitis or lung infarct, the patient w as allow ed 
up and encour.iged to w.alk ratlier than sit in a chair Elastic bandiges 
or stockings were advised for the first week of amhulalion and there- 
after as indicated by subjective or objective postpblebitic complaints 
Anticoagulant therapy w.as continued until the patient was completely 
ambulatory, usually a minimum of four to slx days after starting out 
of bed, and then anticoagulants were canceled The entire course of 
treatment usually took two weeks We have observed no rebounds 
of the prothrombin time below 14 (±2) seconds (hyperprolhrom 
binetma) following the cessation of dicumarol The usual pattern )s a 
gradual return of the ptothtombm tune to normal prcdicumarol Usds 
over a period of two to seven days 
In patients in whom embolism of severe degree has occurred, 
atropine and papaverine have been administered m an attempt to 
counteract noxious efiects of bronchial and arterial refiex spasm as 
sociated with severe embolism-’ Pemcillm has been given prophy 
lactically to avoid secondary infection m the infarcted area of the 
lung Patients m whom overt cardiac failure is present or with a 
markedly decreased reserve have been digitaliacd Neither peniciUm 
nor digitalis has been conclusively demonstrated to be a clinically 
significant thromboplastin like agent” Intercostal nerve block vvilh 
procaine has been successful m severvl patients in relieving otherwise 
intractable pleuritic pain Tlic placing of an acutely ill patient in 
oxygen has been observed consistently to make them more comfort 
able even though the major portion of the respiratory difficulty has 
been due to pleuritic pain 


RESULTS 

^ enotis Throiiiliosi* — Nmcty-six patients presenting the clinical 
picture of acute deep venous thrombosis of the lower extremities have 
been treated with the anticoagulant program as outlined With the 
exception of six patients treated with heparin alone and two with 
dicumarol alone all cases received dicumarol wath concurrent heparin- 
ization during the first one to three days of the treatment period 
Subsequent to starting therapv. three patients experienced small non 
fatal pulmonary emboli All these emboh occurred prior to the sixth 
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M located In pntnndy to cstMahed blood booh In our hods’ 
cc of I)ophiIizcd plasma has bctfn effective in producing an 
unmeoiate reduction of the prothrombin time to safe range when 
actoinistered to patients with excessive hypoprothrombincmia Tbs 
reduction was maintained for as short a period as su tours thus 
nwessitating multiple transfusions in certain instances in order to keep 
the prothrombin time in this presumably safe range until the menad 
lone effect was attained 

If the hemorrhage was of such magnitude that additional antico- 
agulant therapy was deemed inadvisable, a decision was made at 
“ " ~ ijjp penod of adequate 

it dajs, conservative oh- 
* the period of adequate 

anticoagulant effect had been too short, ligation of the peripheral 
* ' ”• 1 /. 1 /.» as maior 


rol, we have encountered nausea and vomiting consjJeiea lu uc uue 
to the drug in about 2 per cent, increased peristalsis and diarrhea in 
about 2 per cent and headache in a hlce number 
As have other investigators* •• we have administered dicumarol 
and hepiarin to women in the tmmediafe postpartum penod Each drug 
has been given as early as the first day foUovving debvery A group of 

• • • e 4 „ 4^.^ m ^th 

lents 

but 

red 

Desoite the erpenmcnfal stvdy ' thjt ercessive cuivumiui ^ »i-n to 

rs 


this senes have received heparin and uicunijiui e 

effects in tbeir nursing babies 

Dicumarol as vvell as hepann should be avoided in patients with 
recent or current gastrointestinal bleeding those with a central 
nervous system operation within one week, in vvomen with threatened 
abortion who desire a viable fetus and w subacute bacterial endo- 
carditis except when embolic penphcral arterial occlusion or pul 
monary embolism secondary to pertpheral deep venous thrombosis 
has occurred In women within a month of estimated date of delivery 
iengnu as thoucht to be preferable due to its shorter duration of ac 
bon and easy ability to be counteracted should labor unexpectedly 
rt»Tt. We have cauboufly adnutwslered both hepann and dicumarol 
to patients with T tube bihary drams Miller Abbott tubes indwelling 
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ulability of the blood m thrombohc situations, it is obnous that the 
one of the most pressing needs in the thromboembolic problem is for 
an accurate test to indicate when the process of intravascular clotting 
has completely subsided 

Pulmonary EwUoli8m.-~-One hundred and seven patients who had 
already experienced one or more definite or chnically presumptive 
pulmonary emboli have been managed by this program In this group 
there were three patients (28 per cent) who ei^ienenced additional 
small nonfatal pulmonary emboh after the start of treatment All sub 
sequent emboh occurred piior to the sixth day of adequate anticoagu 
lant therapy, one occurring in a patient who was rmstaVenly ambulated 
three days after starting anticoagulants No emboh occurred after 
therapy had been completed There has been one death (0 9 per cent) 
due to massive pulmonary emhohsm («>nfiiined at autopsy) subse 
quent to the start of therapy The fatality occurred ten minutes after 
thr usual iDtial dose of hepann In this group of one hundred and 
seven patients theie was only a 2 8per cent incidence (three patients) 
of recurrent phlebitis This lower incidence in the embolic group is 
compatible with the current concept that those venous thromboses 
which produce pulmonary emboh are usually less inflammatory and 
more bland in nature and thus less likely to recur 
Approximately one half of these one hundred and seven patients 
presented no evidence of deep venous thrombosis at the time these 
patients were seen initially because of pulmonary embolism In some 
of tiiese persons symptoms or signs later developed mdicaUng a thiom 
botic process in one extremity This was additional confirmation of 
the diagnosis of thiomboembohsm in these pabents Such occurrences 
Only served to empliasize that, although the presence of venous throm 
bosis in a patient suspected of pulmonary embolism is extremely 
weighty evidence the absence of clinical deep venous thrombosis at 
the bme of embolism should m no way imbtate against the diagnosis 
Prophylactic Anticoagulant Therapy.— Although it is not possible 
to consistently detect the thrombophihc individual by a simple labora 
tory test, the prophylactic use irf anticoagulant therapy has sharply 
reduced the occurrence of thromboembolism m the postoperative, 

individuals ill with 
pointed to the fact 


, , greater incidence of 

thrombotic disease than expected 

Yiily-one patients in this senes have received dtcumarol prophylaxis 
for various indications as shown in Table 2 In this group, appran 
mately one half were treated because of a Iiisfory of previous throm 
boembohsm "niere were no latal or nonfatal pulmonary emboh in this 
group Only one patient (3 9 per cent) suffered a venous thrombosis 
and m this patient the anhcoigulmt effect hid not been adequately 
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day of adequate anticoagulant effect one (ollowng almost immedi 
jteJy after manipulation of (he patient dunng (he adminisfrahon of a 
paravertebral lumbar sympathetic block No fatal emboli occuned iii 
any patient of this group 

TABLE 1 


Results of AjmcoACOLAvr Tmehapy m 254 Patients 


Type of Case 

Numberof 1 
Casn 

Subsequent 
\ enous 1 
Thrombosis 

Subsequent 
Nonfatal I 
puhncmary ' 
Embol sm 

Sabse<pieot 

Paul 

Fultnooaiy 

Embolism 

V enous thrombosis 

96 

7(73'-e) 

313 lej) 

0 

Pulmonary emboUsm 

107 

3(28*^) 

3(28^.) 


Prophylacbe 

SI 


0 



• Thu fatal ty occuned from a mass vepulmonary embolus ten mmutci after the 
start of hepana therapy 


Enibobzatioii has been encountered to three of the ten cases of 
acute thrombophlebitis of the deep veins These three cases have 
served to strengthen our original premise that even the acute mflam 
matory deep venous thromboses (thrombophlebitis) should receive 
anticoagulant treatment as well as $>Tnplomat]C measures such as 
sympathetic block because of the possibibty of dangerous bland 
thrombus material either proiimal to the inflammatory thrombosis or 
in the contralateral deep venous system 
There were seven patients (73 per cent) in whom recurrent venous 
t j j 1 c ijer 

ype 
I as 

phlebothrombosis In these pabents the initial pam and tenderness 
seemed to remain longer than m the usual pabent In retrospect we 
beheve that any pabent with an inflammatory deep thrombophlebibs 
whose pam and tendamess persist beyond the first seven to ten days 


group after a MO to lour inomn iwiow up j u uv - 

fnmp of the mdivicluals of ibis group may need an even long^ penod 
f froaMnenl (i e up to two or three months) but this can be deter 
^nlv bv experience AUbough certain modifications of blood 
“tsTve be™ «. .bow 
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Nuiety mJUgrains of papa\erine intravenously was followed by com 
plete relief of all vasospasm and symptoms witbin fifteen minutes It 
IS our belief that papaverine should at least receive a trial in cases 
presenting this type of a problem 
The pharmacological block of autonomic ganglia has been made 
possible by the introduction of tetraethylammonmm chloride The 
most recent report*^ from the Midugan group included twenty six 
patients who were treated because of tlirombophlebitis This agent 
produced stnking permanent results m four cases of acute or subacute 
thrombophlebitfe Twenty -one cases of a more chronic phlebitis with 
edema, pain ^ edema, of 

either tempt lady injec 

tions of up symptoms 

recurred subsequent injection of this agent again produced marked 
relief It would appear that this is an extremely useful drug mam 
tenance doses of which may well enable a patient with chronic 
phlebitis to be free of troublesome discomfort and edema indefinitely 
Tetraethylammonium chloride* has been administered to seven 
patients of this senes One man with a 6 months old ileofemoral 
thrombosis received no relief from six twice weekly doses of SOO mg 
IS regards swelling edema or subjective heaviness One woman with 
persistent femoral vein tenderness of three weeks duration obtained 
no relief after two 250 mg injections Three patients with chronic 
ileofemoral block manifested by swelling cyanosis and discomfort oi 
pain (particularly towards evening) were tempoiaiily relieved for 
varying periods of time and subsequent return of symptoms was again 
successfully managed by tetraethylammonmm chloride Two patients 
with an acute ileofemoral thrombosis experienced rapid clearing of 
the major portion of their edema and discomfort 
In our expenence, further evaluation is indicated from these en 
couraging results 

Surgical Trealmetil.— Bilateral ligition of the superficial femoral 
vein has been earned out during this period in ten patients In this 
group aoticoagulawts were either contramdicated or severe bleeding 
had already occurred while receiving anticoagulants Four of these 
patients had preoperative prophylactic ligation because of a history 
of previous deep thrombosis In one of these n nonfatal pulmonary 
embolus occurred four days following ligation (two days after a 
common duct exploration) The patient was subsequently treated with 
dicumarol and heparin and her course was uneventful In patients 
who are treitcd by ligation it would appear sound also to administer 
wvtvcoagulawU tallowvwg Ugatvan wnless these drugs are contramdi 
cited This program aims at preve nting proximal thrombosis at the site 
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maintained The optimal duratioo of prophylactic anhcoagulant tier 
apy has been diflicult to detennine In general the principle has been 
followed that the therapy should be contmued until discharge or uctl 
the patient is fully ambulated at about two weeks after operaton 
Attempts have been made to avoid extension of hospital slay hr the 
sole reason of administcnng proph>Iactic anticoagulants 

TABLE 2 

fsBiCATioN* ron PBOPmruwme ANnauctuiVT Theiwpt lv Fifir-ONB Casa 


CUnical Indication Sumbtf 

History ot previous tluomboembolum ^ 

Advanced senility 5 

Extensive varicosities 5 

^lali^ancy o! large bowel 4 

Abdominopertneal resection 4 

Extreme obesity 3 

Eiaielet count to excess of 1 OOPUX) 2 

Amputation of lower extremity 2 

Hysterectomy I 

ToUl 51 


It »s fully agreed tJiat universal use of prophylactic anticoagulants 
IS impractical However, their employment in a selected group (such 
as those listed in Table 2) appears to be logical and valuable It is 
becoming more apparent from recent reports*’*^** that early or 
accelerated ambublian may not have eliminated or even substantially 
reduced the occurrence of thromboembolic episodes as was antici 
paled from earlier reports Thus there is a need for specific prophy 
lactic measures such as anticoagidaots or venous hgation 
hlanagemeni of \aso9pa8m —Paravertebral lumbar sympathetic 
nerve blocks with 1 per cent procaine solution have been administered 
to fifteen patients who have shown marked edema severe pain or 
vasospasm It is our espcnencc that the infljmmatar> phlebitis char 
acterized by vasospasm prolonged severe pain or edema is much less 
frequent than anticipated However when employed for these incfi 
cations paravertebral block has been successful One treatment has 
produced satisfactory results jn most cases and repeated blocks were 
needed in only three patients In one patient with a bilateral inflam 
matory phlebitis caudal anesthesia wns particular!) effective m pro- 
duemg bilateral improvement 

Papaverine hydrochloride (in doses of mg parenteralfy as fre 
fluently as every four hours) has produced improvement in pain and 
tendemess m about one half of a small group of patients In one 
elderly woman a marked vasospasm with severe pain and obliteration 
of all arterial pulsations in the left lower extremity occurred on the 
fourth day of a deep venous thrombosis of the calf and pophteal vein 
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transfusion of whole blood, whole plasma, or lyophihzed plasma was 
given 30 mmutes before the start of the operation Transfusion sws 
repeated at six hour intervals for approximately twenty-four to thirty- 
MX hours . . . 

Four operations have been performed under this program without 

experience has been 

ojj treatment in whom 

surgical procedures have beco carried out without any therapy aimed 
at counteracting signi£cant hypoprothrombinemia. These patients un- 
derwent surgery without undue bleeding occurring m any case despite 
prothrombin time determination ranging between 22 and 60 seconds 
This senes included two cholecyslectoitues, three amputations of 
lower extremities, five extractions of one or more teeth, two incisions 
and drainages of purulent foci, one exploration pf the frontal ethmoid- 
sphenoid sinus area, one excision of a sebaceous cyst and one biopsy 


up (he unusual state of altered coagulability produced by antlcoagu 
lants, which prevents pathological dotting of intravascular nature but 
which does not inhibit normal hemostasis in extravascular clotting 
Further evaluation of this observation i» being cautiously continued 
It rnay be noted that, m individuals who were receiving anticoag- 
ulants prior to an operation, there usually exists some reason (pul- 
monary embolus, venous thrombosis, or cardiac infarction) for 
continuing anticoagulants in the postoperative period-prophyJach* 
cally, if not therapeutically. Therefore, dicumarol with or without 
heparm as indicated has been restarted at approximately twenty-four 
to forty-eight hours postopcratively 
Ambulatory Anticoagulant Therapy.— Ambulatory dicumarol ad- 
ministration has been conducted successfully by us, as well as bv 

P 

tl 


ti 

' a line oi umerent individuals at 

xarious times have caused us to follow the prothrombin time more 
doselv Our program of ambulatory dicumarol entails checking the 
prothrombin time twice weekly in all patients under our care Ten 
patients have been treated by this routine for periods of one to four 
months (individuals with auricular fibnihtion and embohc phenomena 
of intracardiac ongin have been treated for the four months period) 
vvilhout any bleeding complicatioDs Dicumarol obviously has many 
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of ligabon” as well as at avoidmg propagabon of thrombus mafenal 
m the pulmonary artery* when embohzatjon has already occurred 
Ljgabon of the eomrnon iliac vein or vena cava mtemipbon has been 
reserved as last resorts for those patients in whom repeated embohsm 
has occurred despite penpheial vein ligation and/or adequate anb 
coagulant therapy These two pperabons have not been performed in 
this senes 

Posttliromljotic Sequelae,— The absence of pos 5 >hlebiUo symp- 
toms have been striking m this anticoagulant treated group Those 
patients in whom pujmonaiy emboli occurred from undetermiaed 
sources were universally without subjecbve or objective postthioio 


had the popliteal vein already involved inibaijy, miJU swewwj, — 
present in about half the pabents at the start of oiobibaahon but 
• V u r« »lii» ormiT) 


CECvTtUL CO>SlDER.4TIO>5 

Operative Procedures in Patients Receivmg Anticoagnlanl 
Therapy.— In the natural course of medical events, surgical mterven 
for acute surgical emergencies may arise in patients receiving 


hours, 72 mg of menadione bisulfite was administered intravenously 
repeated in eight to twelve hours if so indicated by the prothrombin 
bine Operahon was performed when the proUirombm hole had 
returned to normal ^ , 

2 If immediate operabon was inanaatoiy, 72 vng oi tnenaaione 
bisulfite was adinimstered parenteiaDy Inasmuch as a substantial lag 
penod existed before the desired efi«t of menadione was manifest 
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advantages over heparin for this type of prolonged ambulatory out 
patient therapy 

Hectal Route for Dicumarol —Inasmuch as parenteral admmisfia 
tion of dicumarol is not satisfactory due to the instabibty of the 
disodium salt of dicumarol,** dicumarol is customarily given orallv 
In several patients m whom oral medicabons were impossible to 
idmmister, we have given dicumarol by rectum with satisfactory 
results in some cases Four pabents have been treated very satis 
factorily with rectal dicumarol the prothrombm time effect being 
produced in the usual way, the usual daily maintenance dose being 
needed and the hypoprothrombinecnia prolonged a few days after the 
stopping of the drug In these patients a careful cleansing saline 
enema vvas given before the capsule vvas inserted into the rectal 
ampulla Although satisfactory results were effected in four patients 
several other patients were given dictimaro) rectally iwthout any sat 
tsfactory effect upon the prothrombin lime, for reasons undetermined. 

SmiJIARY 

1 The management of venous thromboembolism and the results 
obtained in two hundred and fifty four cases have been reviewed 

2 Anticoagulant therapy is a safe and effective method for the 
treatment of thrombocmlioltsm 
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SUUGICAL MiVNA-GEMEKT OF VE^OUS CLOTTIPsr, 

Gerald H Pratt, M D , F A C S * 

The pendulum oscillates m surgery and it ts not unusual for one 
to see an entirely different treatment advocated for the same lesion 
within a few years Thus pstroenterostomy for peptic ulcer ^has dis 


a condition as we hear at the meetings and see in the reports m the 
literature on the management of venous clotting It is possible that 
sufficient time and experience with various methods of treatment has 
not elapsed to crystalline the correct procedure and it may taVe an 
alysis of the experiences of another ten years to show us the correct 
path It IS more likely, however, that we now know the right thera 
peutic route, and our dilBcultv results from our inibility to select the 
right method for the individual patient If this is true for those who 
see these patients by the hundreds the problem for the surgeon with 
the occasional case must be extremely confusing 
The experience of a large clinic can be helpful provided the report 
1$ expressed without prematurely claiming one method ts the only one 
to employ prior to the time that it has ^n proved so to everyone’s 
satisfaction Anxiety to be original causes many to publish too early 
reports not substantiated by controls or follow up reports Worse than 
this IS the failure to correct pubhslicd reports on methods which the 
ongmator has found necessary to discard An example Is the present 
widespread use of ligation of the inferior vena cava for dotting 
whereas many of the early advocates rarely employ it now It takes 
about two years for the profession to take up a surgical method after 
it has been published Specialists owe it to the profession to review 
their old reports and correct them when necessary We will endeavor 
to do this at this time 


THE PnOBLERt OF VE^OUS CLOTTING 


Clotting has been studied for many years, and the improved lab 
oratory methods have not greafly changed the conception of such 
early phj'sfologists as Ifowell and Aschoff From the practical and 
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hundred and hvo patients rerpiinng femoral resection were over 40 
years of age (Allen Linton and Donaldson) In a leview svbich I 
have ]ust completed of ninety massive pulmonary embolisms dt the 
New York Post Graduate Hospital m which there were seventy four 
deaths the largest single group (30 per cent) occurred in those 


TABLE 1 

Inodence of Major Pulmovart Embousm ov the Vabjous Services or a 
C cNERAi. llosmAi. (tsiNETr Cases) 


Total 



Number 

Fetal 

General Surgery 

39 (43%) 

S'' ( 82%) 

Gynecolojy 

13 (15%) 

11 ( 84%) 

GetaWumaiy 

U (IS%) 

9 ( 69%) 

Eye 

I ( 1%) 

1 (100)% 

Bronchoscopy 

1 ( i?fe) 

I (100%) 

Vascular ^ig«y 

t ( $%) 

1 ( u%) 

Orthoped c 

2 ( 2%) 

2 (100%) 

Flast c 

1 ( 1%) 

1 (100%) 

hied tal Semce 

W (15%) 

10 ( 76%) 


behveen 60 and 70 years of age and 47 per cent occurred in patients 
between 40 and CO years of age Thus nearly 80 per cent of these 
pulmonary embolisms occurred m patients over 40 years of age This 
is in line Witli the 83 per cent reported by Stich Part of this higher 
incidence with increasing age may be due to less ambulation and/or 
cardiovascular renal changes 


TABLE 2 


Incidence or Massri Puuiokart Embolism on the General Supcical Service 
(T iiiRTv-MNE Cases) 


GasU c Sujg«ry 
Gallbladder 

Appendectomy 

Breast 

Hernia 

Colon 

Expldritoty Opeiatwa 


Total 

umber Fatal 

IZ \\ ( 84 ^,) 

1 (ISf®) 5 ( 71%) 

5 (13%) 4 ( 80%) 

4 (11%) 4 (100%) 

3 ( 8%) 3 (100%) 

3 ( 8%) 3 (100%) 

4 (10%) 2 { 50%) 


Table J slious the merdewe on the sorrous services of the hospital 
and Illustrates tint any and all types of patients are susceptible to 
embolism p,o cstrcmelj high mortalitj mto is svell sbosi-n Table 2 
B a bttaWossm of thirty sime lascs a, flij ge„o,jJ surgical service 
Iho mcidcneo oven after bicnst amputation emphasizes the part that 
bed rest pla\'s m venous clotting 
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tlinical standpoint, we may sunimanze these ideas and say that 
clotting Occurs when three condibons are present, as follows 

1 Some change in the tntravaseulaf clotting factor This may be 

due to a change in the prothrombin, fibrinogen, or calcium content 
Tliere is fair eiidenee that ht^ platelet counts increase thrombosis 
This clotting change, if not interrupted, will continue to a fibrosis In 
the absence of inflammation this clot may be bland and mobile It 
may propagate or rnove in the \ein , 

2 Siasti It has been adequately proved that sloiving of the blo^ 
in the vessel is of prime importance, both m the productioii of the 


this intravascular clottmg factor That this is true u shown by a large 
number of clots appearing in the leg vessels of patients wbo merey 
arc put at bed rest This stasis interferes with the muscular punying 
acbon on the veins, such as occurs when a patient is walking, an 
which aids ID their regular emptying Stasis also results often in an 
endothelial imtation or injury 

S Tisstie Injury The part the bssue injury plays m clottog was 
recognized by the early physiologists At &st it was believed neces 
sary that the injury be an ertemal one, with the release of tissue 
{Uices It IS now recognized that this injury may be relatively tmaoi 
inleinal or indirect, and may be due to the rubbing of the two 
thelial walls of ^e vems together over a penod of bme, this may be 
caused by the pressure of a bed on the calves of the legs, or by * 
tight band or tourniquet 

That other factors may be important is recognized Polycythemm o 
a condition such as hemorrhage, which locreoses the viscosity w Ibe 
blood, may be a factor Anemia may cause clothng by its relative 
increase in the cellular elements as pointed out by Dnnl.er ana 
Kreutzmann or by the reduced cardiac activity and secondary stasis 
Hypoproteinemia with hyper^ohuUnemta causing on increased seal 
mentation rate may be a factor, as suggested fay SuJger Hie change m 
the asglatinabihiy of the thrombocytes may cause clumpuig and m 
itiate a thrombus (Wnghf and Odisner) The change m the elec 
trolv'bc power causing this is related to the cibumm glohuhn ratio 
and occurs when this ratio is reversed How much the use of tobacco 


• plays a part in thrombosis and 
sual Eighty-one per cent of bvo 
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which the clot is eaily accompanied by inflammation By thus ehmi 
nating such terms as thronibopWebilis phlehothiombosis penpUe 
bitis, silent quiet and bland thrombosis sve try to make the picture 
clearer That the two conditions are confused by many is shown by the 
number of consultations received where femoral iliac or vena cava 
ligations are suggested or performed for a red streak and some swell 
ing 1 e thrombitis m the leg Much of this confusion results from 
the nomenclature 

S\MVTOMS 

Thromhilis —All of us arc aware of the symptoms of thrombitis 
and they merely need to be mentioned Tliese ore the signs of mfiam 
mation and consist of redness usually streaky, sacking, pain, and 
tenderness along the tetn ChtUs and feicr may occur and leukocytosis 
and increased sedimentation rote are usual Suppuration is an occa 
sional complication Embolism in the thrombitis patient may occur 
but it IS usually small as die mflammation causes a^csion of die 
clot to the vein wall Sei en of our last four hundred and eighty pa 
licnts with thrombitis developed pulmonary embolism all of a minor 
type (Table 3 ) 

TABLE 3 

Divesous Of Vesovs Clottisc SrstPTOMS or Tiiaoviarns (hiruvaivuTtos) 
(In order of frequeory) 

1 Pam It site and along vein 

S Redness along involved ve n 

3 Swelling dstal to inSammabon 

4 Tenderness along vrin 

5 Fever and temneraTure 

6 Cbilh 

7 LeuVoc)losis 

lliroml) 08 i*-The symptoms in thrombosis are not as well differ 
entiated or understood We believe the diagnosis can be made early 
if the condition is kept in mind In an effort to bring out die more 
important s>Tnpfoms we have oudmed them in the order of their 
importance vn the ninety icMcwed masuve embolisms {Table 4) Pam 

TABLE 4 

Diacncwis or \ rwovs Clottinc Svmptoms or Tiibombosis ( No iNriAMMinoN) 
(In order of Iiequency) 

1 Pam (usuallv poplteal space or calf) 

2 Tenderness (same uea) 

3 Mild swelling 

4 Dilal on of aeins ovw UbU 

5 Cvanosts 

6 Increased pulse and temperatare 

7 Sense of fmpending disaster 

8 HiTOtenslOQ 

n Embolism 
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Cardiovascular Diseases —Of our ninety wassive embolisms, forty 
sir, or sbghtly over 50 per cent, had cardiovascular disease, and its 
connection with thrombosis cannot Iw denied Burle reported oser 60 
per cent of his patients had cardiac disease, and Phib, Ophuls and 
Dobson found 52 per cent of thtir embolism pabents had cardi 
0 % ascular disease Farhas and Putnoky s series of ninety-one embolisms 
showed that 90 per cent had cardiovascular disease 
Precious T/irO»ibosit— Previous tlirombosis or phlebitis, while 
worthy of note, does not seem to be too great a factor Only 9 or 10 
per cent of our patients willi massive embolisms had any history or 
findings suggestive of previous venous trouble Burke’s report of two 
hundred and eighteen pititnls who developed postoperative clots on 
a second operation, after having no such complication on the first 
operation, likewise substantiates this thought 
Obesity —Obesity is a definJte predisposing factor Henderson, 


cases as carcinoma hive an increased tendency to thrombosis is well 
Lstablishcd and may be due to the increased cellular content of the 
blood stream Twenty siv per cent of our massive pulmonary cm 
bolisms followed operations for carcinoma Trosseau pointed out that 
venous clotting may be an early sign of carcinoma, and we have sc^n 
andobservedit In the last year, we hive performed total hysterectomy 
five times for carcinoma of the fundus of the uterus in patients sent 
to us only for venous complications Carcinoma of the body or tail of 
the pancreas results in more thrombi than carcinoma of the head of 
the pancreas, according to Sproul and Kenny In our senes no car 
cinomas of the pancreas were listed 

Fungus Infection —Fungus infection may play a part and will be 
discussed with treatment 

Types of Aenous Clotting —There is no longer doubt that thcr* 
are two types of venous clotting of clinical importance Ochsner, 
DeBakey, Allen, Linton and others have written voluminously on 
these points, and they draw a definite jialhoJogical difference between 
the two 'ke do not behevc that tlicre is a great deal of difference, 
either in etiology or pathogenesis The important point is whether or 
not inflammation accompanies the clot That inflammation occurs m 
all clotting if the condition continues long enough regardless of the 
type seems certain In its symptoms later pathology and prognosis 
however, there is a definite difference To avoid confusion in terms 
we call the two condibons thrombosu and thrombttis, defining throin 
bosis as a condibon m which clotlmg is the primary factor and the 
inflammahon minimal or secondary, and thrombitis as a condition m 
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Unued in all patients who are to be in bed at all, and especially if 
thev are to have a major operation 
The world seems to be infected with fungus infection permanently 
One observers statement that 50 per cent of all people have it and 
50 per cent have just recovered from it is nearly true Unless one 
never goes to a beach or bath he may have it With this infection 
there are skm breaks and a point of entrance for infection Many of 


soaKS \i ovwb or 1 IbbOd) twenty minutes every other day Irritating 
drugs and caustic fungicides are contraindicated as is x ray therapy 
The elimination of anemia the avoidance of chillmg and, most im 
portmt of all continued ambulation of the patient up to the operation 
time and immediately thereafter will strikingly reduce the instance of 
postoperative thrombosis A program of this t>pe was inaugurated on 
our surgical service at the U S Naval Hospital at Saint Albans, L. I 
In the last j ear of the war 5100 of the 6600 operations performed were 
major procedures wtuch u$uall> were followed by bed rest In these 
operations with few exceptions the patient was out of bed as soon 
as the anesthetic effect was eliminate How rare were these excep 
tions is shown by the fact that the avenge bed days after operations 
for recurrent heinu wis 2 4 We were able to start this early move 
ment by using buried steel wire sutures m the fascia Local anesthesia 
(nr nit » f mesthesia 

mstance 
mile It 

, -V - uiAi uiese were relatively young individuals, veterans 
also were being treated as were many elderly officers and chiefs, lllus 
tnted by the fifty Eve gastric resections vve performed Where am 
biihtion IS impossible we passively move the extremities of the patient 
aud then stimulate euly movement We tell our patients to move their 
legs three thousand limes The more one considers the problem the 
more important bed rest becomes m Uie production of these lesions, 
botli from tlie stasis and llic trauma standpoint Prophylactically in 
the group with an old mflammaloiy hisloiy the veins may need to be 
resected Anticoagulants hive a place in their treatment Elimination 
of the phlebitic patient from the elective operation list may be a wise 
measure for at least a year after the attacks Ambulation in the inDam 
matory group is extremely important Wicn active inflammation is 
present, tlieiapy cliangcs as will be discussed 

ACrn-E TREATJIE.NT 
T» 
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IS consistent, not ercnsive, but most often in the popliteal space and 
more rarely in the calf In certain instances, pam around the fendo 
achilbs has been encountered In a few, the pam occurs over the 
dorsum of the foot The pam is increased oo movement of the knee 
or ankle and much later on flexing the gastrocnemius muscle (Homam 
sign) Tcndernesi will be present in the popliteal space and m the 
calf, and, with propagation of the clot on the medial side of the leg 
along the course of the vem Edema is mild but present The sweUing 
will not he massive early, as the clot propagates along the wall without 
entirely occluding the lunfien When the clot occludes the lumen, 
may become an embolus as the vein pressure builds up suddeniy 
behind it Mild io moderale atie//ing is a more dangerous prognostic 
point than massive swelling When the swelhng has become large 
the danger of sudden clot movement is reduced There will be some 
duikinesf or cyanosis m companson to the opposite foot 
We wish to call attenbon to certain dilated veins vve have observed 
We have seen repeatedly the dilation of three small superficial 
directly over the tibia, running into one medio! branch in thromws's 
We believe that with the occlusion of the mam vein id the popliteij 
space, these small veins dilate because they are the closest collateral 
vessels This sign has been so consulent in our experiences that we 
now consider it of definite diagnostic value Increased pulse and tem 
perature « a regular part of the picture and usually is incon«uten‘ 
with the condition of the patient or operation performerl Ihis may be 
a very early sign In our group of patients who had embolisms cut) 
twenty had a pulse below 90 and 75 per cent had a rate considered 
abnormal for their surgical status The temperature m eighty per ecu' 
of our senes was elevated abnormally The blood pressure Is usuaUy 
low Two out of every three of our patients had a systoLc pressure O' 
under 140, a low figure for this age group This is in line with tjur 


thoughts on stasis 


massive one If an 


ir expenence the 
nined bv careful 


u.iU.1 V. I • I ■ ' I ■ ■ ' ' ‘ 

monary comphcations are embohe in ongin although in most instances 
we cannot prove it 


PBOPin'LACnC TBEATHENT 


Pronhvlans IS extremely important in these paPenfs The reduchon 
tie Tiatient’s ueight prior to operation and the improvement of the 
^ *^kfo^ status is necessary We helieve tobacco should be discon 
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lifialion ol her superficial femoral vein It ^vas apparent that clotting 
had occurred above the ligabon site Tlie vena cava resection was 
followed b> no further embolism The vein should be opened, ligated 
transfiied and divided Of two hundred and seventy nine ina)or vein 
resections in the last >ear, sixty one or 21 per cent base been common 
femoral vein sections In contrast to twenty s« vena cava ligations 
two years ago only two were performed this last year For thromi^sis 
where vein section was considered imperative, the operation was done 
bilaterally in only 6 per cent 

Anticoagulants -We do not believe that operation and anticoagu 
lants should be considered separately We use anticoagulants in in 
stances whether we operate or not The program we follow is based 
on the prothrombin leiej Four hundred znm of dieumarol is given 
by mouth at once One hundred to 200 mm is given on flie following 
d-\y the dosage thereafter is based entirely on the prothrombin level 
W e try to keep this level between two and three times the normal 
(which IS 14 to 16 undiluted 36 to 45 in a 125 per cent dilution) as 
has been pointed out 6y tFngbt and Duryee la the serious case 
heparin can be given until the dieumarol effect is apparent The 
mtroduebon of heparin by a catheter inserted into a vein through a 
needle after which tiie needle is ivilhdrawn makes the heparin injec 
tion more readily controlled We believe the menstnium of Fitkin as 
advocated by Loewe has no advantage over the intravenous method 
It is painful and subjects the patient to many unnecessary reactions 
Ambw/afion — The patient should be kept up after the operation 
Many times if an embolus occurs when the patient is up the move 
meat is blamed for the embofus He befieve it occurs in spite of the 
movement as we have seen many emboli without ambulation some 
while the patient ~ , , 

emphasize to the 
exists and that w 

should It occur it is in spite of rather than because of the ambulation 
Thromlmis -The part that refler spasm pla>s in this picture has 
been amply emphasized and demonstrated by LeRiche Ochsner and 
DeBake) It is apparent that spasm is the cause of much of the pain 
edema and continuation of the process TTial this is on a reflex sympa 
tlietic basis is certain If this reflex is interrupted and the best place to 
interrupt it is at the gangh-i the cycle is broken spasm ceases and 
may not reactivate itself SympaUietic nerve blocla, therefore are 
indicated nnd m our hands good results follow in over 75 per cent 
More linn one block ma> be required Anticoagulants have their place 
111 this therapy and should be used The leg should be kept mobile 
and while bed rest during the acute inflammatory part of the process 
iinj be helpful motion should he kept up Chemotherapy m Uie form 
of penicillin has been used cmpmcalh and should be continued until 
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feeling now is that there are veiy definite indications for a ligation and 
some questionable ones (Table 5) 

TABLE 5 

SuTciCAL MANACnrcNT OP Tunousosis ( IvfiAxrviATiov Aeserr of 
&Ii>aKAi.} 

1 Vein resection " 

(a) If early diagnosis 

(fa) !( anticoagulant therapy is ueffective 

(e) If embobsm occurs 

Id) Previous history of clottuie 

(«) Fear 

2 Ambulation 

3 Anticoagulant therapy 

Dicumarol 
Ileponn early 

(Conbaindicalod in some cases.eg , pepbc ulcer] 

4 Thrombectomy 

If clot IS higher than hgabon point 

1 If the patient has survived an embolus, and j$ untreated, be has 
a 50 per cent chance of another one, and between a 25 and 30 per 
cent chance that it will be fatal We believe tfus is on absolute indica 
tion to resect the vcm proumal (o the clot If one cannot resect 
protimally, throinbcctomy ts possible 

2 If the patient has not responded to anticoagulant therapy, as 


an indication to resect the vem 

i We may resect the vein if the patient fears an embolus to such 
an extent that he is incapacitated Many of these patients knmv when 
an embolus ivill occur, and it is an important sign 
Vein Resection — ^Vhcn if is deaded to resect a vein, we beheve the 
resection should be carried out m the femoral area unless there is 
evidence of a bilateral invoKement, indicating that there is clotting 
above this point When a thrombus is in the groin, we resect the 
common femoral vein-thal is, proximal to the saphenous and the 
femoral profunda We open the 'em with the patient in the Fowler 
’ « I . , r_ fi r _ L- .ui, 


prevent the ina)ority of the emboli \Vhere there is evidence of bilat- 
eral invoKement, the operation can be performed on both sides or. 

instances at the sena ca\a An illusuation of such a rare 
in tance is that of a doctors wife who had an embolism after the 
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found directly in the superficial femoral vein in the groin, again show- 
ing the vaKe failure In the 1*151 trvo years we have resected thirty-six 
superficial femoral veins with ulcers xvith healing of the ulcer in 
thirty two instances In some ulcers, of course, other measures such 
as skin grafting and sympathectomy have to be added to the pro 
cedure, but these same measures when added without the superficial 
femoral vein resection failed 

Dilated Veins —Enlarged superficial veins will follow resectmn as 
collateral circulation de\eloi»s After a period of a year or two, they 
may require resection again This is the development of a new 
complication but rather the necessary collateral circulation The in- 
terruption of t]icse collateral veins too early may cause very serious 
complications in the venous return By the end of the year, when the 
ulcer has developed the saphenous system likewise is usually made 
quate and its reseebon at the femoral |uocbon and at the incompetent 
points can he done at the same time 

COAIMENT 

We are presenting our thoughts as they arc today, and already some 
le program as out 
>ear tliere will be 
with progress that 
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one IS ccrfaui there Is no bactemi focus The hot pack is of value in 
rehewng paja and edema It probably functions by relaxing the col 
lateral passages These packs should be ordered carefully, ns a buni 
•nay be a senous cornplication Tlie skin should be protected by Ian 


iiejL IS ajsu iiejptui ( lauie u ) 

TABLE fi 

StfflciCAi. MA*«ACEHBvr OP TiDiOMerns (IvnAMStATio"* PnESrnr) 

1 Paravertebtal tympathetic nerve bIcKk 

2 Anticoagutani therapy 

Dicumarol 

More rarely bepann 

3 -Mduluy of the pauent 

Aetna ant} pattive mohou 

4 Ueat 

Warm packs or rc'flex beat 

5 Sympathectomy occasionally 

CO)trUCATiOV5 

Edema.— While our early comnnin feiuoral ligations were followed 
by edema u 40 per cent, good support aod elevation has reduced this 
to 2 per cent in the last one hundred cases ^Ve believe edema will 
occur after such procedures if the superSeial vessels are clotted, thus 
preventing collateral venous return If marked edema occurs, the 
patient probably had tbrombitis not thrombosis, and did not reqiwe 
bgatioa 

Ulcer.— Ulcerabon occurs approsimately one year after the acute 
phlebitis This appears to occur, as Lmtoo esplains, at the tune °f 
recanalizjtion of the superfiaal femoral vein In these cases with a 
valve failure and the inability of this vein to rccanalize, back pressure 
and stasis jd the superficial femoral system occurs susihr to that m 
ii _ .c~ 1 .vh—, •!.» c-tnliATirai^ femoral valve fails Resec 

■ 'er 


At first, before resecting these /wnewal veins, we tcsieu me parent 
to determine the femoral valve competency If one puts a Babcock 
type stnpper into a normal superfiaal femoral vein, he wdl find he 
Cannot advance it more than a few uxim because of die valves In 
the postphlebitic femoral vein, the stnpper stnkev no valves, its 
nrot^ess^bemg stopped only if there is fibrosis In some patients a 
^ ^ ilaeed in a large fe^rng *eui directly above an ulcer will be 


stnppfT pi 



THE SURGERY OF CONGENITAL HEART DISEASE 

George II Humphreys II M D , F A C S * 

In the decade which has passed since it %vas first demonstrated that 
i persistent patency of the duclos arteriosus could be accurately diag 
nosed and successfully closed, much attention has been directed to 
the clinical stud) of congenital heart lesions This attention has al 
readyrevealedlhat the fatalism which previously dominated clinicians 
thinking IS in many instances no longer justified Two well defined 
entities patent ductus irtenosus and coarctation of the aorta can 
now be conected both anatomically and physiologically by surgical 
procedures winch cm usually be erpected to restore a more or less 
seriously handicapped patient lo normal In two other less clear cut 
conditions congenital c)anotic heart disease and vascular ring an 
omahes of the great \cs el^ surgical procedures have been devised 
which will greatl) relieic incapacitating $)Tnptoms though complete 
anatomical correction is not achieved It cannot yet be confidently 
predicted that among the enormous number of other variations in 
developmental anatomy of the heart and great vessels which occur, 
some maybe found winch can be improved by surgical technics still 
to be devised but it is certain that the renewed interest in the physi 
ology of the heart as demonstrated by Uiesc lesions and their surgical 
manipulation cannot fail to add much to our understanding of heart 
disease 

All of the procedures now in use depend upon producing changes 
in the great vessels of the mediastinum adjacent to the heart No con 
genital lesion of the heart itself h-is yet been attacked directly It 
follows that anatomical correction is possible only when the anomaly 
is limited to tlie great vessels \Vlien the anomaly is within the heart 
It cannot be corrected but it may be possible to compensate for its 
physiological effects by rearrangement of the great vessels in a manner 
which makes no attempt to restore normal anatom) 

Tlie four conditions now known to be suitable for surcical corrof'. 


„ u Vi. w » mi a leisonably clear picture of these four 
m mind however it shovild be possible to determine in an) given case 
whether any operation now m use can be cTpected to be helpful 
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to be recognized if the ductus B smaU in diameter The hilar vascular 
markings appear conspicuous on plates and on fluoroscopy they often 
show more pulsation than normal Electrocardiograms are normal or 
may show left preponderance disturbinces jn conduction should be 
considered evidence against the diagnosis of patent ductus arteriosus 
without other anomaly 

S>jmploms —The effects of a patent ductus vary with the size of the 
patency and the consequent degree of circulatory shunt A small 
ductus causes no symptoms \Vhen the shunt is large, general effects 
become evident in childhood Such children are apt to eat poorly and 
remain underweight Often growth is slow and development is de 
1a>ed Obvious cardiac symptoms are rare in childhood and erercise 
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Fig 106 Fa(«nl ductus arteriosus A Roentgenogram showing characteristic 
contour and pulmonary sasrulir congestion B Following Lgation the heart has re 
turned toward normal (From Caffey Pcdmrtc X Ray Diagnosis Year Book Pub 
lishers ) 


tolerance for actiiit) of short duration raa> be good but endurance 
IS diminished and eshaustion at the end of the daj is frequent Resist 
ince to infection is also lowered especiall} to respiratory mfection a 
histor> of frequent colds and recurrent bronchopneumonia being 
common 

Computation* -Tlw most d-mgerous complication is subacute hac 
tend cmiarlcrtlts whicli has been shown to account for a large nro 
portion of the deaths ’ 
less frequent hut b> r 
is unrelated to the size 

peeled in an> indmdiiai wun a known congenital murmur who begins 
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PATENT DUCTUS ARTERIOSUS 

Analomy —The ductus arteriosus js a normal fetal vessel wbch 
runs ss a short mde artenal trunlL from the bifurcation of tie pul 
monary artery to the under surface of the arch of the aorta at a point 
opposite the left subclavian artery Nonnally it closes at birth and is 
replaced by a cordhke structure the hgameotum artenosum 
n . r 1 » , . It _ „ ,v.» 



the sternum The pulmonic second sound is accentuated If very loud 
the murmur can be felt as a thnll over the left upper chest It is 


be visiDie ui uju 
cyanosis 
Roentgenog 
the region of 
largement of 


e shows 
ch may 

e a oo 
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ligation in continuitj is by far the safest procedure and is usually 
satisfactory, though a persistent or recurrent murmur occurs more 
often after tins procedure tMn after division Division of a moderately 
long and thick-walled ductus can be done without adding much to 
the operative ruk, hut if the ductus is short, hrge in diameter, or 
unusually thm walled di\mon and suture is a hazardous procedure 
in any but the most experienced hands 
Becovery is usually rapid, wound infection being the most serious 
complication since it may result m in>cotic aneurysm Results are ex 
cellent especially in those children who have shown much retarda- 
tion or malnutrition There is every reison to believe that these 
individuals liave been restored to normal and should have a normal 
life expectancy 


COARCTATION OF THE AORTA 


Anatomy.— The aorta may be narrowed or completely closed over 
a short distance as a re*uh of anomalous development This narrow 
mg IS probabl) related to the involution of the bilateral aortae in 
early fetal life, and almost always occurs at the junction of the arch 
with the de«ccndmg aorta just below the origin of the left subclavian 
artery A slight degree of narrowing in this region is physiological 
at birth and it may often persist to some degree without causing any 
signs or symptoms IVhen the latter are present, the lumen of the 
aorta is usually narrowed to an opening of a lew millimeters either 
b> a firm cicatrix like thickening in its wall, or hy a diaphragm of 
tliickened ultima The Utter may completely obstruct the lumen 
In the presence of coarctation the greater part of the blood passes 
iround the constricted area through enlargement of the normal col- 
hlcral vessels The subclavian arteries and their subscapular and in 
iemal mammary bianclies are chief among these, returning blood to 
the iovvci "lorta via the mtercostals 
Diagno8i«.-Stgns— AAhenever hypertension is found in a child or 
young adult, tb- ' ’ ' ' ‘ • * ' ’ ’ 

diagnosis is ma 


ind pressures 

coUdternl vesscib ui uit suoscnpuUr ind intercostal systems may be 
palpable and a bnnl may be heard over them Usually a harsh 
systolic murmur is heard over the base of the heart, and over the aorta 
posteriorly it may be louder than anlcnorly Roentgenograms show 
no cbaractcnstic change m cardiac contour though in adult life hvTwr. 
trophy may be present is well as notching of the nhs. The level and 
degree of covrctvtvcvrv vs vvsuaWy well demonstrated by angiocardio 
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to lose weight and run a Imv grade fever without obvious cause The 
diagnosis depends on recovery of the organism from the blood 
Cardiac failure is also rare in childhood though in some mstances 
the ductus may be so large that the individual cannot survive infancy 
When failure occurs later in life it is often the left ventricle which 
fails first Thus the usual signs of peripheral venous stasis may not 
appear, evidence of increasing pulmonary congestion sometimes ac- 
companied by hemoptysis being the first sign If then the right 
ventricular pressure comes to exceed the left venous blood may be 
forced from the pulmonary artery info the aorta cyanosis becomes 
intense and a fatal outcome usually ensues 
Operative Indications —Many cardiologists now feel that opera 
hon is indicated in every child in whom the diagnosis is certam, feel 



Fig J07 —Patent duchjs arterosu* Appearance t>f the Jesion at operation with dtie- 
tus doubly lignted (From tlumphreys Nelsoni Loose Leaf Surgery Vol IV ) 

mg that the probabilities of late complications are a greater nsk than 
the operative mortality of about 5 per cent Others recalling many 
patients who have Lved normal hves in spite of the lesion incline to 
restrict operabon to patients actually 'howing syTnptoms It is agreed 
that If? adults in whom the mir ts greater tlie operation should prob 
ably be deferred as long as no symptoms are present In the presence 
of subacute endarteniis operation is indicated if the infection’ has 
failed to respond promptly to anbbiobc therapy If the infection has 

11 ^ f n t ifwl lifer rtn nTftnhvfirtie hlSlS CVCn 


artenosus is'identified carefully dissected free and a heavy ligature 
IS passed around it The surgeon must now decide whether to ligate 
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anti limited to the head and upper extremities The poor arterial supply 
to the legs results m claudication, xveakness and coldness Exercise 
tolerance may be markedly reduced from this cause 

Complications.— Ccrchrol hemorrhagB is not infrequent and is the 
greatest threat if the carotid tension is already high m childhood 
Subacute endarterttts is also a constant liability though perhaps not 
as great a one as in the case of patent ductus arteriosus Late cardiac 
failure and dissecting anctirysm of the aorta on an arteriosclerotic 
basis are common terminal events, occumng frequently as early as 
the third or fourth decades 

Operative Intlicaliona.— At present the operative risk is high, and 
operation is therefore restricted to patients who show evidence of 
marked constricbon m childhood Operabon is contraindicated in pa- 
tients over thirty not only because degenerative disease of the aorta 
makes anastomosis technically hazardous but also because profound 
and abrupt circulatory ad|ustinents are more difficult than in child- 
hood It seems probable that, with the lowering of mortality as ex- 
perience increases, the indications can be extended in childhood to 
most cases showing significant hypertension in the hope of preventing 
late complications It is doubtful, however, whether operation will 
ever be jushSable m the milder cases In dealing with subacute bac 
tenal infection, the criteria are the same as in the case of patent 
ductus arteriosus 

Operatlon—Thc aortic arch is exposed transpleurally through a 
‘ ’ ’ ' ; 


\ esseis suppi>ing the esophagus in the region of the constriction 
Tile most satisfactory method now consists of clamping the aorta 
above and below the constriction, excising a short segment of aorta 
including the constric* — ^ * 

layers (Crafoord) or 
suture of fine silk (G 


lu-siue .111 isiuiiiusis 

Sudden death may occur when the proximal aortic clamp is re- 
moved In order to nunimizc this poss.biht> the blood should be al- 
low^ to Ell the lower segment slowly, either bj very slow removal 
of the cl imp, or by altcrnatel} relaxing and tightening it over the 




Symptoms —The hypertension tthich erisfj m the proximal vessels 
causes headache and vasomotor symptoms, often paroxysrmi in t)pe 
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lies It should be especially considered when these symptoms occui 
in a child wth known congenital heart disease 
Confirmatory evTdence is obtained by esophagram and tracheogram 
using iodized oil The esophagus will show deviation and indentation 
where the vessel crosses behind it which u not however always the 
point of maximum tracheal constriction \V hen the trachea is outlined 
both in anteroposterior and lateral projections the constriction is 
usually demonstrated 

Operative Inclicalions -Hie proved existence of a vascular rmg 
with defimte obstructive symptoms is sufficient indication for opera 
tion Not every anomaly of this type gives symptoms but the symp 
tom free cases are unlikely to be diagnosed during life Often the 
patient is an infant m poor condition and feeding by gavage or even 
gastrostomy may be req.uired for a period before operation In older 
children a milder syndrome may occur which becomes troublesome 
only with superimposed respiratory tract infection Not infrequently 
a patent ductus arteriosus forms a part of the ring and the presence 
of these symptoms forms an added indication for operation 
Operation —No standard ptoceduie can be described since the 
anomalies vary widely In general an anterior left transpleural ap 
proach is most useful because division of the ligamentum arteriosum 
or ductus arteriosus is so frequently necessary The operative aim is 
to open the ring by dividing that vessel which can most readily be 
sacrificed Further opening may be accomplished by drawing the an 
tenor vessels forward against the postenor sternum after reseebng 
the intervening thymic tissue 

So few operations have been reported that an overall picture of 
results cannot be given Gross has reported a number of apparently 
successful results my experience has not been so favorable 

COCENITAL CYANOTIC HEART DISEASE 
Anaioni) —A large number of different congenital cardiac anoma 
lies result in more or less constant cyanosis la every instance this 
cjanosis is due to mmng of venous and artenal blood in the heart 
or proximal aorta but in some there is m addition an obstruction to 
the entrance of blood into the lungs which contributes sigmficantly 
to the resultant duability It is only for the latter anomalies that 
operation may be helpful 

The most frequent of these is known as the tetralogy of Fallot In 
this anomaly the aorta receives blood from both right and left ven 


luiivuui oi inuaviiimcular muing with divenion of blood from the 
lesser to the greater circulation 
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penod of readjustment Rapid blood transfusion and Trendelenburg 
position are abo advisable 

Dunng the recovery penod a profound circulatory readjustment 
takes place which is charactenzed by a period of great vasomotor id 
stability Blood pressure vanes mdely from hour to hour between its 
preoperati/e level and one in normal or hypotensive range Early 
rising IS probably not advuable for this reason Ultiinately the symp- 
toms are completely relieved, and it is believed that life cspectancy 
should be increased to normal 

“VASCULAR ^I^C” ANOMALIES 

Anatomy — Tlie complicated eiolubon of the vesseb at the base 
of the heart occasionally results in anomalies which create a tght 
vascular nng around the trachea and esophagus Persistence of both 
aortic arches one passing between spine and esophagus is one fonn 
of anomaly Persistent right aortic arch with left sided descending 



le the 


nng lAuu <Ji i / 

aorta is another not infrequent vanant which results m a ring when 
the hgamentuin artenosum passes dowmvard to the left of the trachea 

I ctcd when it is found 




B 

Fig III —Tetralogy of Fallot RoentgOTOgtam show mg characteristic contour \ 
Newborn B Sani« patient at 8 years 

squatlinc posture which is assumed frequently during pli) Nutrition 
IS often poor and deselopment dow, but some patients are both large 
and obese ns a result of their \er> sedentar) lues and fair circulatory 
stattis while at rest 
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cold and even wtb emotion. Polycythemia and clubbing %aiy with 
the degree of cyanosis but ptay no part m difTcrenfiabog this ham 
other forms of congenital cyanotic heart disease On x ray the cardiac 
contour shows a concavity in the pulmonaiy artery area and widen 
mg above the diaphragm due to nght ventricular hypertrophy The 
pulmonary vascular markings are faint Electrocardiogram shows nght 
axis deviation 



Fig 110 — Tetralog> of FalloC Diagram lo »hw orculaUorL (From Humphrey* 
Cyclopedia of \/<d;Cjne Surgery artJ Ibe Specahiei, P A Davtj Co ) 

Forms other than tetralogy m which diminished pulmonary blood 
flow IS a factor, are more difficult to diifmguish The heart may he 
enlarged, and the murmur may be absent Neither the estent of 
cyanosis nor the cardiac contour are of diagnostic value, and the elec- 
trocardiogram may show numerous and varied abnormalities In these, 
determinabon of pulmonary blood flow and of the oxygen content and 
pressure of the blood m the chambers which can be entered by cardiac 
^ihpfpnzation is of great diagnostic aid 
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monary artery is first dissected free from its branches to its origin 
in back of the aorta The innonunate and right subclavian arteries 
are now dissected out of the mediastmum The latter is clamped with 
a soft clamp at its origin and divided from its branches at its exit from 
the chest It is then draAvn through the loop of the recurrent laryngeal 
nerve and turned downward to permit a suture anastomosis between 
Its cut end and the side of the pulmonary artery If the subclavian is 
very small the mnorrunate may be used and if the pulmonary artery 
is unusually small or friable it may be necessary to divide and ligate 
It proximally and to anastomose the subclavian to its distal end 


X y 

artery and the aorta (as described by Potts) 

Care should be taken to maintTin hydration before during and 
immediately after operation to prevent further bemoconccntration and 
consequent liability to cerebial thrombosis This is especially impor 
tant when the innommate has been used Tor the same reason trans 
fusion should be avoidetl 

Recovery is usually remarkably rapid tliough slower than in the 
case of patent ductus Owing to the poor muscle tone of many of these 
patients as well as the great readiustments they must make in cw 
culatmg volume and cell concentration the maximum benefits may 
not be apparent for several months Cyanosis ma> then become im 
perceptible and exercise tolerance may incrcise m-iny fold It should 
be borne in mind however (hat they carry a constant cardiac over 
load and they should consequently be prevented from overexertion 
Tlie danger of subacute endocarditis remains after operation and it 
cinnol be expected that these patients will avoid cardiac failure in 
tniddle life The increase jn their abibty to lead a reasonably acbve 
life HI yovvtb however justifies the procedure and bnngs some hope 
into an otherwise tragic situation 

Many surgeons have added to the accumulation of knowlevjge and 
experience in tins feld Tlie chief conlnbutors have been Drs Gross 
Blalock and Crxfoord Tlie former by demonstrating that a ductus 


uu aortic coarclation h> a procedure wlwch has now been superseded 
but still has a fold of usefulness More recently he has demonstrated 
the effectiveness of amstomoses for cyanotic heart disease m a large 
senes of patients Dr Crafoord was the first to successfully erase an 
aortic coarctation and anastomose the lorfr and he has pioneered 
m the surgery of the ductus nrtenosus 
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ComplicalionB.— The extreme polycythemia of the more severe 
cases increases blood viscosity and makes them Lable to spontaneous 
cerebral ihromhosis During acutely anoxic attacks sxjncope and con 
vulslons may occur without vascular occlusion Respiratory infecbons 
are not especially frequent, but if pneumonia develops it is frequently 
fatal Subacvte hactenal endocarditis is a constant threat and the prog 
nosis for life beyond the second decade is extremely poor 
Operative Indications,— Because it is technically difficult to per 
form an adequate operation in early infancy, operation is best post 
poned until the age of two or three years If survival seems in doubt, 





however, it may be done at any age The operative risk increases 
sharply during the second decade and so the operation is best done 


IvM^aaomphshed m most instances by exposing the mediasbnum 
across the right pleura through an antenor approach The right pul- 
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the heart factor is not recognized, and the embolization occurs as a 
complication of some cribcal illness particularly severe infections 
such as pneumonia and periloniUs The source of the thrombus may 
remain quite obscure and should not inQiience our judgment m ad 
vising operation 

CUMCAL PICTURE, l>niCATIONS AND COVTRAINDICATIOS FOR 
OPERATIO> 

The ideal case for operation is the pahent with formerly good pulses 
m relatively normal arteries who suddenly develops a severe ischemia 
of an extremity In such a patient if the arterial occlusion is at a 
palpable location the pulse is accentuated above the embolus and 
completely absent below it A normal or even unusually higb oscil 
lometric reading is found above the lesion and a sudden shift to zero 
below it The ischemia of dangerous grade is far peripheral to the 
actual occlusion The degree of pain is variable Usually it js severe 
and rather rapid in onset Sometimes the patient has had milder epi 
sodes before the massi'e arterial occlusion occurs Occasionally Ihe 
only complaint is a cold lifeless, numb extremity Cutaneous sensation 
disappears early m the presence of anoxemia Its loss or presence is a 
valuable diagnostic aid in judging the degree of ischemia Motor 
power muscle joint and position sensation are lost later and indicate 
i more dangerous degree of anoxemia 
Occasionally one sees rapid onset of ngor mortis in die muscles from 
complete cessation of the circulation and death of tissues before ex 
tcmal signs of inflammation have had time to appear Such a ease is 
hopeless Tlie extremity becomes cold and often has a pallid mottled 
cyanosis If one does not operate and simply observes the process, 
an area of intense painful inflammation appears in the zone above the 
developing gangrene often accompanied by ecchymosis blebs and 
edema This tissue is struggling for its life Tlie anoxemia and accumu 
lalion of harmful products of metabolism hav e caused complete capj] 
Im paralysis accompanied by extraxasatiow of serum diapcdesis of 
red blood cells and every sign of acute inflammation Tlie Imp 


- M , I viiiiousis ms oexurred in the mam arterial supply and 
the d image is irreversible 

Unsuitabio for operation are cases with advanced arterial disease 
with alreadv existing extensive artcnal occlusion In such ciscs with 
bulb impaind peripheral cimtlition almost complete ischemn nf 


inuoiiis 



ARTERML EMBOLECTOMY 

CraxtP P£nsoyeb.MD.FACS* 

The sudden lodging of an embolus in a Urge artery vital to the 
blood supply of an extremity is a surgical emergency which the gen 


but when it occurs it is a dramabc. senous accident which necessi 
tates xeiy prompt surgical mtcrvcDboa to obtain a successful result. 
It IS the purpose of this paper to discuss briefly the causes, the diag 
nosis, the in^cations for operation the surgical technic and after<ar< 
of these cases 

The first successful operation restonog the normal circulabon to an 
artery occluded by an embolus was as recent as 1911 Key of Sweden 
deserves great credit for popularizing (he operation by reportmg manj 
cases, and now our own Lterature is full of bnlLaot examples of the 
value of this procedure If a case suitable for operation is seen early, 
I behe>e the surgeon should be critiazed if he does not attempt it 
There is always the argument (hat perhaps suffinent collateral circu 
lation will develop to prevent gangrene and tbe operation may he 


hood of help by operation ts gone by that time Even if actual gim 


Nothing is lost by attempting remcnai of the obstruction and a suc- 
cessful result IS most gratifying 

Most cases of embolism to large aitenes onginate in disease of the 
left heart Rheumatic endocarditis, valvular disease mural thrombi 
and valvular vegetations would obviously be sources Auricular fibnl 
lation ranks high as a cause, especiall) if there has been some receuf 

. ~ . 1 f j -‘ills 

. nd 
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demand I have seen heat start gangrene in these cases The hmb 
should simply he wrapped m cotton or sheet wadding and put in a 
bed cradle at 75® to 80® F I have thermostats I use for this purpose 
m the winter months 

The location of the arterial ocdiision is vital m the diagnosis and 
treatment Emboli almost always lodge at important bifurcations of 
the artery, as at these points there is sudden diminution m the size 
of the lumen as the embolus travels towards the periphery There is 
a strilcmg similarity in the published etpenences of all observers on 
this point In the lower extremity some 4 to 5 per cent lodge at the 
bifurcation of the aorta The circulation to both lower extremities 
may be suddenly shut off or one side may be blocked completely and 
the other partially The involvement of the circulation of both lower 
extremities of a patient with some predisposing factor, such as auricu 
lar fibrillation makes the diagnosis of an embolus of the aortic bifurca 
tion easy More and more mstances of brilliantly successful operations 
in such cases which would otherwise be almost surely fatal are 
appearing in the literature 

Proceeding downward the next place for the lodging of an em 
bolus would be at the bifurcation of the common iliac About seven 
teen per cent of emboli occur at this point The femoral artery 
at the origin of the profunda femoris is the next site, and over one 
^ * 11 $ artery is readily felt as it 

the diagnosis is very easily 
this location will have an 


nils particular site and our instinctively conservative surgeon is more 
readily persuaded to attempt the operation This would naturally 
increase the number of successful cases reported in this locabon, and 
should encourage us to attempt the operation m the less accessible 
places 

The next common site u at the division of the popliteal artery into 
the two tibial arteries This occurs at the very lower end of the 
popliteal space at the upper edge of the intcrosseus membrane The 
surgeon is apt to forget this and explore the popliteal artery too high 
causing unnecessary operahve dissection as he traces the artery down- 
ward to its bifurcation Tlirec of the five successful emboledomies 
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Thickening and calcified plaqnes of ihe intima of the artery in ad 
vanced arteriosclerosis rnay be the starting point of a thrombosis so 
rapid that it may be rnistaken for an embolism I have yet to see a 
sucessful embolectomy on a patient suffering from advanced penph 
eral arterial occlusion, and would not recommend operation m any 
such case The enthusiast for Ihe operabon of embolectomy may be 
led astray by the sudden onset of the ischemia I have seen several 
sucli cases m consultation with our medical confreres and always ad 
vise against operative interference These cases are usually fatal 
The seventy of the illness which the embolism compbcates is not a 
contraindication to operation Local anesthesia is usually all that is 
necessary, and the operation is not shockmg Many of the most bnl 
liant reported results occurred in desperately sick patients Massive 
gangrene in the patient already very ill means almost certain death 
and a successful embolectomy saving the patient as well as the limb 
IS most gratifying 

^ECESS1TY FOR EARLY OPERATIOV 
All observers agree tliat success depends upon early operation 
This IS a real surgical emergency necessitating immediate action. To 
delay until gangrene Is obvious means certain failure Secondary 
thrombosis in the occluded artery and irreparable damage to iscbenuc 
tissue occurs rapidly The chances of success diminish with each hour 
of delay By far the highest percentage of favorable results are ob 
tamed m eases of less than twelve hours duration The percentage u 
much less by the second day and almost disappears by the third day 
The surgeon must be as willing to get out of bed for these cases as he 
IS for the strangulated hernia or the perforated peptic ulcer 
There have been some reports lately Ibal if the extremity is chilled 
operation may be postponed This is based on the theory of dimm 
ished metabolism in chilled tissue and delay of the secondary throm 
bosis and tissue changes There is striking animal expenmentation 
showing the return to life of chilled limbs cut off from their circulation 
for prolonged periods of lime The successful use of skin and bone 
grafts which have been kept in the icebox suggests this work. 
These cases are not parallel I am very opposed to the application 
of cold in embolism or any other problem in penpheral vascular oc 


eral arterial occlusion, and the acuic uiscwmiuri or uiese pjueuis n- 
suiting from exposure to cold is suggestive that it may do harm 
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urgent Pratt has recommended that even m these cases the artery be 
exposed and opened in Scarpa s triangle and tint the embolus be 
dislodged by threading various instruments upward from this point 
He reports the brilliant removal m several small pieces of a saddle 
embolus at the aortic bifurcation of several days duration Personally 
I have seen this method attempted several times never with success 
I would expect the damage to the arterial Intima to vitiate the opera 
tion even if the embolus were dislodged I would not expose the 
artery in Scarpa s triangle if the femoral pulse could not he fell at 
the inguinal ligament In mj opinion exposure at the site of obstruc 
tion IS far preferable despite the added difficulties The iliac vessels 
aortic bifurcation and the whole retroperitoneal spice is readily 
exposed from a lateral incision relricting the peritoneum and its con 
tents medially as is done m exposure of the lumbar sympathetic 
ganglia and the pelvic portion of the ureter Some surgeons have 
preferred a transpentoneal approach and have reported excellent 
results 

POSTOPERATIVE CAfiE 

The after-care of these patients is sitnilat to that of other peripheral 
vascular occlusion problems One must not be disappointed if the 
pulses below the embolectomy do not reappear immediately It is 
my experience that even in some of the best cases this dramatic 
result may be delayed for several da>s and full normal pulses reap 
pear later The limb should be carefully protected by wrapping it in 
sheet wadding I frequently use long large leggings lined with wool 
from discarded blankets which have been made especially for this 
purpose In the hospital sewing room The limb should be kept well 
below heart level and never elevated Heat or cold should never be 
applied In tlie wintertime the temperature ot the bed cradle can be 
kept about SO® F by thermostalicall) controlled lights These thermo 
stats are readily available and are a great source of comfort to these 
cases The Pavaex boot had a great vogue and may be of some vd i»> 
m •><' i'* «•"'* ’ ' 


\\e have given our patients anticoagul ints as secondary throm 
bosis IS a \cr> real problem and it occurs rapidl> below the site of 
the embolus m ihe cases without operation It ma> occur below the 
site of the embolectom> when operation is done The exact method 
of administering the anticoagulants has been changed from time to 
lime In our early cases hepann was given b> intravenous dnp start 
log about one hour after operation One of the paUents developed 
such a large hematoma in Scarpa s Inangle that I thought my arterial 
suture line was leaking Tljc wound was reopened after hientj four 
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at Roosevelt Hospital were from the femoral artery and the other h\o 
were from the popliteal artery 

Only about tw’eive per cent of reported cases are in the upper e\ 
tremity about one half a'lillary and ont half brachial Gangrene will 
rarely occur from a brachial occlusion and infrequently after an axil 
lary occlusion thus making the surgeon less apprehensne as to the 
loss of hfe I behexe the operation should be done on favorable cases 
in tbe upper extremity as the vascular occlusion sj-mptoms are fre 
quently most annoying and cnppling for long penods even if 
gangrene does not occur 

TECIIMC OF TIIE OPERATION 

A fexv words as to the technic of the operation I wish to encourage 
the general surgeon to do this simple emergencj operation as the 
vascular specialists are too few and far between to cover all these 
cases No special equipment not available in any operahng room is 
required \ ery fine arterial silk attached to small atraumatic needles 
ready for use in sterile ampules is part of the standard equipment of 
operating rooms Local anesthesia is preferable in these very sek 
people but this is a question which can be decided between the 
surgeon and the anesthetist The artery ts exposed and stnpped of its 
adventitia so that it stands out as an isolated structure If the diag 
nosis IS correct the site of obstruc'ion is obvious the pulse above it 
being strong and below it completely absent 
A small soft rubber catheter or a piece of umbil cal tape or even 
a ligature of coarse braided silk is passed beneath the arter> by means 
of an aneury m needle both well above and below the lesion By 
means of traction on these the assistant can control the flow of blood 
from either direction and can demonstrate from which drection it 
IS coming This method of controlling the arterial blood flow has been 
cnticized as too traumatic but with care it has been satisfactory m 
my hands and it avoids the use of special apparatus A vascular sur 
geon uses guarded clamps of some sort 
A very small incision is made in the artery and the thrombus milked 
out In a favorable case blood will immediately spurt freely from 
both directions as the assistant alternately releases the two traction 
loops The inasion in the artery which is usually about one half inch 



THE MANAGEMENT OF ACUTE TRAUSIATIC ARTERIAL 
EMERGENCIES 


Jere W Lord, Jb , M D , FACS*, and 
Lester BREmEND\cn, M D F A C S f 

An injury to a major artery is an unusual event m civilian life It 
IS a fair estimate that only one or two cases are seen annually m any 
one of the large general hospitals in New York City For tins reason 
methods for the management of acute arterial injuries are usually 
unsatisfactory and hgation of the vessel is the definitive treatment 
Ligation of a major artery frequently results m gangrene of an 
extremity, to be followed by amputation and sometimes loss of life 
If gangrene does not develop some degree of arterial insufficiency is 
the rule and disability in the form of intermittent claudication remiins 
a significant problem 

It is the purpose of tins paper to describe an organizational plan 
including methods of Icchnic which we believe will be successful in 
the management of acute traumatic arterial emergencies 
First It should be pointed out that an injury to a major artery may 
occur under two sets of conditions One of these is illustrated by the 
street or house accident in which a knife, piece of glass, bullet or 
splintered fragment of bone seven an artery The other circumstance 
m uhich arterial injury may occur is in the operating room where the 
vessel may be accidentally torn, divided or ligated during a herni 
oplasty, hysterectomy, periarterial denervation, or other operation 
We are familiar with the details of fifteen cases occurring in New 
^ork City during the past fi\c jears in which a major artery was 
injured either in the operating room or outside of the hospital and 
the definitive treatment «as simply ligation of the artery Nine am 
putations and one death was the final score m this group of fifteen 
patient' a v -i. . _r « . 
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hours, and the artery found intact with an excellent pulse beyond the 
suture line The hematoma was due to a general tissue ooze At 
present our anticoagulant therapy consists of one dose of hepann in 
Pitkin - 

of dia ■ 

cumarc 
prothre 

try to keep it less than one minute The prothrombin content of the 
blood expressed in percentage of normal may be a better scale \\e 
have had no difficulty from dicumarol in any of the embolectomy 
group The complications of dicumarol seem to occur in elderly people 
with advanced arteriosclerosis and liver diseases These cases must be 
watched especially carefully, since the prothrombin time sometimes 
nses for nearly a week after the last dose of the drug As I have said 
before, this group of pabents is hardly suitable for embolectomy 
and this objection does not apply to them 

SUMMARY 

Sudden occlusion by an embolus of a large artery vital to ie life 


it IS performed in the first few hours The chances of success rapidly 
dimmish m the second day and almost disappear by the third day 
The site of the obstruction is almost always at a large bifurcation and 
the localization is not difficult Operative removal requires no sp«ial 
apparatus not readily available in any operating room People suffer 
ing already from advanced peripheral arterial occlusion are not smt 
able for Ibis operation The obslniction in one half of the successful 
cases IS in the femoral artery at the origin of the profunda femons 
The after-care of these patients is outlined 
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2 Emergency Hospital Treatment 

A Contmue above add the following 

B Morphine 0 010 to 0 020 gm suERcient to bring respirations 
down to 12 and control pain 

C Papaverine 006 gm intravenously at once repeat every 
three hours 

D Penicillin 100 000 units intramuscularly at once repeat every 
three hours 

E Tetanus antitoxin 3000 units or booster dose of toxoid 
r Paravertebral sympathetic novocain block if possible 
G Anticoagulant (heparin) only if definitive surgery must be 
delajed beyond six hours and there is no active bleeding— 
preferably given subcutaneously in 30 mg doses every two 
hours 

H Unless absolutely necessary do not apply damp to artery or 
remove dressing until definitive surgery is to be done 
I Antishock treatment instituted promptly 

3 Definitive Treatment 

A Proper vascular surgical equipment 
B ^ ascular team 

C Reestablish continuity of artery 

D It is suggested that the concomitant vein be ligated or used 
for vein graft if necessary 

E Symp itlieclomy may be of value either concomitantly or 
later if necessary 

4 Postoperative Treatment 

\ Anticoagulant therapy -hepann 30 mg every two hours 
subcutaneously until dicumarol effect is evident as deter 
mined by prothrombin time Dicumatol started by mouth as 

B 

C rti ULOigiiiant tlierap)— continue for seven to ten days 
D Continue penicillin 
E Apply no heat 

r Continue paravertebral syanpatbctic block every twelve hours 
as necessary 

'\c believe that an injurv to a major irtery occurring dimng an 


o umii vascular equipment is stenliicd tempoxary contiol of 
1 emorrlngc may be obtained by (o) double turn of umbilical 
tape about artery or (b) rubbnshod Allis clamp 
I Establish contvnuitv of artery by suture technic or vein graft 
with vafallium tubes 
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falling on his thigh At operation the wound w’as debnded and the 
arteiy ligated Gangrene of the leg developed m three da)s and a 
imdthigh amputation was earned out 

3 An 18 jear old football plajer sustained a postenor dislocabon 
of the knee joint which resulted m severance of the popliteal artery 
and subsequent gangrene of the leg followed by amputabon 

4 A 62 jear old man Was being operated upon for a stone in the 
lower ureter The surgeon inadverently mistook the external ihac 
arteiy for the ureter The artery was then ligated, followed by 
gangrene of the leg and death subsequent to the amputation 

5 A jear old woman suddeoly developed profuse hemonhage 
while being operated upon for a broad ligament fibroid on the left 
side Many clamps were blindly applied to stop the hemorrbage 
One clamp completely crushed the entcmal iliac artery which was 
accordingly ligated Gangrene of the great toe occurred and mabihty 
to walk more than half a block without pain has penisted for the part 
su years 

6 A 50 year old man, during a carotid sinus denervation, sustaioeil 
an injury to the common carotid artery which was managed by bga 
lion Hemiplegia occurred resulting m prolonged convalescence 

In the management of an acute traumatic arterial emergency tv« 
factors are important first, proper uisaitar equipment, and second, 
a surgeon trained in the technics of tasctilar anosiomosts We believe 
that the following instruments should be a part of the equipment of 
every operating room 

1 2 imall Slalemorc Crump (bmpv 

2 2 rubber-ihod Bvinbndge cbmps 

3 2 rubber-shod bulldog cbmps 

4 1 icC viCalhurn vascubr tubes— 3 to |0 mm 

5 Fbstic nerdle hoIJrr 

6 Blunt novrd ryedrupprr 

7 Peknalel 5-0 braided siOi 

8 Petiobtum or minMal oil 

9 Anticoagulanti dicumarol nilh protlirombm lime conttol hrpann, 30 
mg every two hours snbcutancoiuly wilh clotting tunc control 

Let us examine the important points in the management of an ifljury 
occumng to a major arteiy outside of the hospital 
1 First Aid Treatment . 

A Tourniquet— loosen every one half hour for one minute If 
hemorrhage is excessive when tourniquet is loosened, control 
ivifh pressure proximal to site of injury 
B Pressure dressing— sterile gauze to wound 
C Limb depressed 6 inches below heart level 
D Arm away from body at an angle of 45 degrees and beiov^ 
heart level 
E Apply no heat 
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2 Emergency Hospital Ticalmenl 

A Contmue aboNC, add tlie following 

B Morphine, 0010 to 0020 gm sufficient to bring respirations 
down to 12 and control pain 

C Papal erine 006 gm intra\enously at once, repeal every 
three hours 

D Pemcillin, 100000 units intramuscularly at once, repeat every 
three hours 

E Tetanus antitovm 3000 units or booster dose of toxoid 
F Paravertebral sympathetic novocain block if possible 
C Anticoagulant (heparin) only If definitive surgery must be 
delayed beyond six hours and there is no active bleeding— 
preferably given subcutaneously In 30 mg doses every two 
hours 

H Unless absolutely necessary do not apply clamp to artery or 
remove dressing until definitive surgery is to be done 
I Antishock trealment instituted promptly 

3 Definitive Treatment 

A Proper vascular surgical equipment 
B Vascular team 

C Reestablish continuity of artery 

D It is suggested tUxt the concomitant vein be ligated or used 
for vein graft if necessary 

E Sympathectomy may be of value either concomitantly or 
later if necessary 

4 Postoperative Treatment 

A Anticoagulant therapy -heparin, 30 mg every two hours 
subcutaneously until dicumarol effect is evident as deter 
mined by prothrombin time Dicumarol started by month as 
soon as convenient 
B If oozing or oth ’ 

and give tiansf 
C Anticoagulant 
D Continue penicillin 
E Apply no heat 

F Continue paravertebral sympathetic block every twelve hours 
as necessary 

We believe that an injury to a major artery occurring during an 
operative procedure should be managed as follows 

1 Vascular arterial equipment available 

2 Emergency consultation with vascular team 

3 Until vascular equipment is stenhzcd, temporary control of 
hemorrhage may be obtained by (a) double turn of umbilical 
tape about artery or (b) rubbOTShod AlliS clamp 

4 Establish continuity of artery by suture technic or vein graft 
with vitallium tubes 
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5 start anticoagulant dierapy 

6 Start penicillin therapy 

The postoperative treatment would be precisely the same as out 
lined above for injuries occurring outside of the ho^ital 

Vascular anastomosis may be accomplished in one of two ways 
Uhen on artery is merely bcerated and not completely severed, the 
suture technic is the method of choice Also, when complete severance 
has occurred but witliout loss of substance, end to end anastomosis by 
suture is prachcable On the other hand if there has been damage or 
actual loss of a segment of the artery, then a vein graft should he 
employed The simplest method of handling a vein graft and joining 



fiS 113 —Equipment for rarcular anastomosis J Small Blakemore Crump 
clamp 2 Dambndge rubber shod rbmp 3 Bulldog rubber shod clamp <, Plasbc 
oeeie holder i, Blunt nosed eje dropper fi Dekoatel 5-0 itnaaratto oeedk 
Vitalbum tubes 

its ends to the divided ends of the artery is the two tube nonsuture 
vitallium tecbnic 

Successful arterial anastomosis is dependent on two basic principles 
the first one being at-otdance of infection including such mildly 
pathogenic organisms as Streptococcus \*Hfans and Staphylococcus 
albus Infection almost invariably leads to thrombus formation at the 
site of anastomosis Penicillin and anticoagulant tlierapy are helpful 
adjuncts but ivill not prevent thrombosis >n badly contaminated 
wounds Tlierefore thorough debridement, skin exclusion by towels 
and Michel clips, gentle handling of tis<uc^ and complete hemostasis 
are all to the successful restoration of blood flow Tlie second 
basic principle is the cooidmee of fongitwrf not tension at (he an 
aslomosis No matter how beaulifuify the ends of the artery are 
sufurei failure 'viH invariably occur if significant tension is present. 
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and IS likely when any tension greater than physiological is permitted 
Therefore if the surgeon behe\es that tension svill ensue if an end 
to-end suture anastomosis is performed he should utilize t vein grift 
of proper length and restore continuity by the hvo tube vitillium 
nonsuture technic 

In Figure 113 are illustrated the necessary instruments for vascular 
anastomosis Although operative management of each case must be 
individualized m general the following steps apply General an 
esthesia is preferable and measures to overcome and prevent shock 
are carried on concomitantly W’hile protecting the wound the skin 
aiCfUTid it IS carefully cleansed and svwtaWe drapes applved Vtvdv 
the tourniquet preventing arterial bleeding circful debridement is 



carried out Following the clvange of drapes gowns gloves and instra 
ments the ends of the artery are secured by rubber shod clamps and 
tile tourniquet released Bleeding points arc clamped and ligated and 
arterial anastomosis earned out 

The important steps in the direct union of tlie ends of the artery by 
suture are the following (1) ercision of the adventitia (Fig 114) 
(3) irrigation o£ each lumen by salme using a blunt nosed eyedrop 
per (3) either of two suture metl ods may be used (a) the classical 
Canel technic of placing three slay suluics of 5 0 Deknatel arterial 
silk (on an atraumatic needle) to tnangulate the ends of the artery 
and complete the anastomosis by an over and-over continuous suture 
or (b) two everting mattress stay sutures are placed as in Figure 115 
and the anastomosis completed by a continuous everting mattress 


Cm) DUO 


omp! ed 


Fg 116 Ma tr«J >utu c tecJ n 

suture (F f! 116) In all but \ ry small liter es ll e 1 tter tccl n c r 
ferable (4) ^ollo v ng completion of U e anastomoj s the. rubber 
shod clamps are removed W any bleed ng po nt of s gn Ccance occurs 
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an additional inlernipted mattress suture is placed Usually steady 
pressure with a gauze sponge for a few minutes is suflicicnt to control 



teeVin c witli tl e \em graft moimtrd 7 Introducing die d stal end of the vein graft 


the perivascular tissues are closed snugly around the anastomosed artery when 
possible 10 A convenient way of preserving hermetically sealed In an ordmaiy 


tu 

value m military surgery ) 

the tiny bleeding points (5) if there has been loss of arterial sub 
stance then m order to avoid longitudinal tension a vein graft should 
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be utilized. Ilje graft may be talieo from the accompanying vein or 
from an uninvohecl leg Occasionally the saphenous \ein will be 
sufB r 

the 
the 

asfomosis with v em graft inij lubes ( 6) if damage to other stmctures 
has occurred such as a severed nerve then repair may be earned out 
at this time, (7) the wound is carefully closed m layers wth non 
absorbable sutures The postoperatiic treatment has been detailed 
above 



118 — NonsuUire vitaHium tube lecbnic Provimal rubber shod clamp hu al- 
ready been remoed and dulal one u being released 

Ue suggest that the Director of Surgery in each hospital appoint at 
least two men koowm sa the vascular team who have been trained in 
the methods of vascular anastomosis and arc subject to call at any 
time for the management of a major arterial injury 


2 Properly periormetl anerijj aiusiuiiiusss iw uv petent pre 
operative and postoperative management should largely eliminate 
amputation due to acute artenal mjmes 

3 We suggest the establishment of a trained vascular team in eacti 
hosnital for tie handling of these artenal cmergenaes Each operating 
room should have the proper vascular e«iuJpmenL 



ARTERUL \N\STOMOSIS IN ^TAR ‘BOUNDS OF TIIC 
EXTREMITIES 


William F MacFee M D FACS* 

Wounds imoKing the peripheral arteries are among the most dis 
tressmg injuries of warfare Such wounds may be relatively limited in 
extent and yet disastrous m consequence If by chance a particular 
\ essel IS dn ided 
of the extremity 
tain Survival of 

vessels wath which the individual happens to be endowed and the 
extent of concomitant injury to the collaterals 

The incidence of arterial injuries in various wars from the Crimean 
to and including W orld War H was found by DcBaVey and Simeone’ 
to rang« from a low of 0 07 pet cent in the American Civil War to a 
high of 2 4 per cent in the Russo Japanese War the total incidence 
for the various American Theaters of Operation m World War II 
was 090 per cent and in wounds of the extremities the incidence of 
arterial injuries was approximately 1 4 per cent It is likely however 
that the true incidence of arterial injuries m warfare Is somewhat 
higher than the recorded statistics which are based upon casualties 
arriving at various hospital mstalhljons It is certain tint many sol 
diers With arterial wounds never reach a Iiospital 


THE NATURE OF ARTERIAL BOUNDS IN BIODERN WARFARE 


The arterial wounds sustained in modem warfare are due almost 
entuely to missiles usually of high velocity In the late war very few 
indeed were caused by cutting or slabbing weapons A bullet or shell 
fragment moving at great speed may wound a blood vessel without 
actually striking it It may injure a blood vessel or other structure 
for that matter by passing in the vicinity of the part It is well known 
that when a high velocity missile strikes a bone fragments may be 
thrown about with great force as secondary missiles It is perhaps less 
well recognized that such a missile stnking a semiliquid substance 
like muscle likewise dismlegmles the tissue and displaces its frag 
ments m essentially the same manner The impact of this disorganized 
matter against a neighboring blood vessel may injure it severely 
Callender* has po nted out that the kinetic energy which a bullet 
has and which is utilized m producing wounds is represented by the 


Avsoc ile PiotessM of Chiuwt SwEcry Cornell Uni en ty College ol Med 
5 Attend ng Surgeon Now York Hosp tal Attend ng Surgeon and D rector of 
Surgical Serv cc St LuVes Hosp tal New York C ty 
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formula of the mass nmltipbecl by the selocity squared dinded by 
2, that IS E ~ — ^ WJson* has calculated that the %elocity of trans 
mission, or the time in which this energy is transmitted to the tissues 
IS the factor of primary importance in determining wounding effects 
and that the wounding effect \anes as the cube of the celocity of the 
missile but only as the single power of its mass The rale of energy 
transmission depends also upon the density of the tissues and open 
the size, or stnLng surface of the missile and its weight, but above 
all upon Its velocity 

Tr> «l.n !«♦,. I ^ • e t , I 1 , >1. 


T>1*£S OF tSJVRtES A\D TtJEtR tfA>;*(7EWEVT 

In treating the vascular injuries of the recent ^V'orld ^Var, it was 
infrequent that one dealt mlh a simple division or incision of a vessel 
Far more often it was necessary to seek the ends of the severed vessd 
in the tom bloody mass of unrecognizable tissues that remained after 
the high velocity missile had imparted its energy to those tissues la the 
form of destruction In the great majonty of coses there was no choice 
but to Lgate Suture anastomosis was out of the question and there 
was absence of adequate soft (issue support for nonsuture melbodi 
It must be remembered, too, that the vascular wound was seldom tbe 
only wound Tlie woun^ were more bkely to be multiple and 
time required to attend to ail the wounds made it impracticabie to 
spend hours in what was likely to be a vain attempt to restore the 
continuity of a severed artery 

The penpheral artenes of greatest surgical importance were, aJ 
Rose, Hess and Welch* have indicated the aziUary and brachial 
artenes of tbe upper ettremity and the femoral and popliteal artenes 
of the lower extremity The pnncipal combat injuries encountered m 
these vessels are the following 

' Arterlospasm— In some instances the injury to the vessel was 
mdirect or shght and resulted simply m artenospasm niis condition 
of spasm may be segmental, as Elkui' and Holman* have stated or it 
may involve virtually the entire artery and its branches or it may 
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or by periarterial or a more remote form of s>’iTipalheclomy. In ibe 
late war, para\ertebral block with procaine was the procedure most 
often Undertaken The results were sometimes good. but. in generat. 
not consistentl) so It is probable the method often could not be given 
a fair trial in the liospitals of the combat zone, and in tnany Instances 
It was used as a last resort, when gangrene had already become in- 
evitable Better results were obtained m hospital areas where condi- 
tions were more stable 

Arterial Comurton— An artery, like an> other anatomic structure 
may suffer varying degrees of contusion without rupture or loss of 
contitiurtv The result of sucb a contusion depends largely upon its 
severit) If the mtima is broken or devitalized, thrombosis is almost 
certain to occur, if it takes place slowly, time my be afforded for the 
development of collateral circulation It may, however, occur in a 
matter of hours and interrupt the flow of blood just as effectively is 
if the vessel bad been severed 

The tViiombotic process spreads either directly or by embolism to 
vvard the terminal branches of the artery and gangrene of the ex- 
tremity follows Theoretically it should be possible to perform em- 
boletlomy la Oie early phase of the condition, but even if this were 
done it would be of httle avail, because without the use of anti 
coagulants thrombosis recurs, and anticoigiilants cannot be vised with 
safety m hospitals of the forward area 
Another possiblo result of contusion is devitalization of a limited 
area of blood vessel vvill resulting in late hemorrhage or m the 
formation of a hematoma with the subseriuent development of a false 
aneurysm Little has been recorded about voscular contusion in World 
War II, but It probably his occurred more often than it has been 
recognized 

Lacerated TToUnds of Arteries, Incomplete.— It occasiomlly hap- 
pens that a missile or other wounding agent produces a laceration 
which extends into the lumen of an artery without completely severing 
it Unless the escaping blood is contained by the surrounding soft 
parts and forms a hematoma, or ts stopped by artificial nveans the 
hemorrhage is likely to continue to a fatal outcome These injuries, 
hoivever, if seen early, are the most satisfactory for primary repair by 
suture (f they arrive at the hospital many hours after wounding, 
thrombosis may have occurred in the distal segment of (ho artery, 
maljng fruitless any attempt at salvage 
Iwacernted VToUndft of Arte»»«», Convplele —Wounds which com 
pletely sever the artery or lacerate il beyond repair were more com 
mcn fhm (he incomplete langenhal, or longitudinal rents pist 
detcnb«Mj> rrequcntly, the wounding missile not only severs the 
artery but carries away or destroys a segment of it In most instances, 
direct end to end anastomosis with any chance of success is out of 
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the question Even in relatively simple division of an artery the ends 
of the vessel after a few hours retract to such an extent that it is 
difficult to bnng them together ivithout a prohibitive amount of 
tension 

It IS obvious that the only practical method of rejotrung the widdy 
separated ends of such an artery is by the use of a subsbtute tube 
which can be securely fired to the ends of the vessel and througn 
which the blood will flow and remam bquid . 

Various means have been described One of the most interesting o 
these IS the method described in 1942 by Blakemore ^ 

Lord^ who following a pnnciple develop^ by Pay-r* and Hopiaer 
at the beginnmg of the century, made use of a segment of vein 
was anastomosed at either end to the proximal and distal segmen 
of artery By utilizing short vitalJium tubes or cuffs the anastomosis 
was made without the aid of sutures This nonsutuie method was 
advanced by its designers under the hypothesis that the ® , 

sulfonamide drugs and the possible use of anticoagulants would a or 
a basis for success of such a method In 1945 they were sbl o 
opinion that m this war for the first time m history the succes 
blood vessel anastomosis was assured by the control of 
blood clotting The control of infection had been made more eaec 
by the use of penicillin and Loevve'® and his associates had in 
duced a more practical way of using hepann by introducing i su 
cutaneousiy in Pitkin s menstruum , 

Another method of restoring artenal continuity is by the “ 
glass tubes or tubes composed of plastic material called alkatnen 
Both were used with limited success m our army 

f. 1 1 c I jit ^ • en« - n" -nd distributing alkattiene 

,1 • I ■ il « I *, he Research Laboratories 

I (I I I ' ' I '* ' If is chemically inert ex 

* » 101 “ F can be molded or stretched to 

used to connect the ends of an 
cither a vein graft or a glass 
tube and may be the forerunner ol more satisfactory bndging ma 

Jlakemore and his 
e wounds It was 
terminate results 
tube anastomosis 

umes m 100 wounds ol majui aiiciits ^-ses sel^ted were 
ei^t ^ a reasonable chance for tnal of the method 

Kp Sti^ed Only one patient with severe tissue damage of an 

'“to rflht’pSenB had .ajune. of He femoral arte^- and a.W 
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factory anastomosis was accomplished in each case A viablp extremity 
was obtained in only one of the five This patients extremity xsas 
cool but not excessively cold, on admission, and pulsations were 
absent After operation the leg became warm and pink, and remimed 
so until evacuation Five months later a note from the patient stated 
that his leg was entirely normal The authors state, however, that the 
preopeiative condition of tins pa\»ent*s leg was such that they believe 
collateral circulation maj have played a larger role than the anas- 
tomosis in saving the leg 

In addition to the five femoral arteries, there was one nonsuture 
anastomosis of the third part of an axillary artery, with subsequent 
gangrene of the arm, in one brachial artery anastomosis, proximal to 
the bifurcation, the arm survived, one patient with a severed popliteal 
artery died on the fable of a pulmonary arterial embolus after the 
popliteal anastomosis had been completed 
Kirtley** ob-erved throe patients upon whom popliteal nonsuture 
•mastcmosis had been performed Two of the three patients had 
Viable feet, but the third developed dry gangrene of all the toes 
Peripheral pulses weie not palpable in any of the three extremities 
and arteriograms showed that the medium did not go flirough the 
anastomn is Bradford*’ did not find the nonsiiturc vein anastomosis 
practicable because of the time factor and increased technical diffi- 
culties, he and Moore*’ reported the use of glass and pl&stic tubes 
With some success Smith** tried the nonsuture vein method in two 
cases, gangrene occurred in both lie was successful, however, with 
a piastre tube anastomosis of a severed popliteal artery There was 
vigorous pulsation in the posterior libial and dorsalis pedis arteries 
which continued until the seventh day and then ceased The leg and 

fnnt V.- 

td Army experience, showed 
axtetul ligation than after 
, “nes were considered, how- 
ever the occurrence of gangrene after ligation was 57 per cent, after 
repair it was 52 8 per cent It is not clear whether “repair" refers 
exclusively to anastomosis, or includes also the suture of arterial lac- 
erations He came to the conclusion tliat the nonsuture method of 
anastomosis described by BlaVemorea « and his associates was im- 
practical m the field but felt that it was a step m the right direction, 
and should be encouraged so that eventually better and more pracbcai 
metliods might be evolved 

o’cAnwicd viaWe irrtienwhes m three of seven attempts 
to restore continuity of maior vessels of the extremities In one of the 
successful cases a plastic lube wiQioiit a vein lining was used, in the 
other two cases the ends of Arlenes were connected with vein grafts 
Dellakey and Svmeone.* in thew comprehensive analysis of 2471 
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arterial injuries occurring in World War II, found that the double- 
tube vein graft tcchnie had been employed in forty cases The inci 
dence of amputation was somesvhat greater than after other methods 
of repair though not to a statutically significant degree The) Kcre 
not convinced the operation can be performed with the ease and 
celerity that military surgery demands They mentioned fourteen 
cases in which the piastre tube method svas employed seven of which 
subsequently required amputation 

TABLE 1 


HcscLTS OF NoNstm.iie Tl-be Vnx Anastomosu (Blalemore) 


Reported by 

ho of 
Cases 

Viable 

Esiremity 

Gangrene of 
Estremity 

per Cent of 
Gangrene 

Odom 1 

15 


! 7 j 

1 406 

DcBalcey and Simeone I 

40 

1 17 1 

2.7 1 

1 575 

Rose, Hess and \Velch I 

7* 


5 

1 714 

Stewart 

d 


4 j 

' eer 

Smith 

2 

0 

‘ I 

1000 


* Hie eijlith patient in this ttnes died at end oX eperation and u sot coualed 


It IS apparent from the foregoing discussion that the total reported 
e^penence with ortenai anastomosis under war conditions is not 
sufficient to warrant a dear appraisal of its value, but in Tables 1 to 5 
an attempt is made to present a summary of the results obtamed by 
(he principal types of anastomosis 

TABLE 2 


Besvlts or TiBE Amastomimis Class on ALcAnizve 


Reported by 


1 Vuble 


Per Cent of 

Cases 

1 Eslrrmity 

E«tre;n(ty 

Gangrene 

Odom 

13 

0 

7 

53 8 

DeBatey and Simeone 

14 1 

1 1 

7 1 

1 1 

7 i 

0 I 

00 

Bradford and Moore 
Smith 

5 

4 

2 

1 

3 J 

750 


A lower incidence of gangrene has followed suture repair, than any 
of the other methods, though it is not always dear whef/icr sufunr 
repair refers etclusisely to anastomosis or includes the simple suture 
of lacerated arteries as well 
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TABLE 3 


Resilts or Lift.sTWVOFSc'EREiv AnTEHirs 


Reported b> 

CasM 

\ubli 

Estremil) 

Cjnsrene of 
rAtremilv 

Per Cento! 
Gangrcnt 


1 •'17 

3Sl 

3S6 

500 

DeBaVey and Simeone 

, IBIB 

S37 




, 70 1 

33 



Stewart 

' M 

17 

16 


Bradford and Moore 

AS 

61 

27 


Sm,H 

SB 

26 




Hlsalts 

TABLE 4 

OF SUTLHL RepaIB 



Reported by 

So of 
Cwes 

\ labli 
Eilrenn(\ 

Cjngreneof 

Estrennty 

1 Per Cent of 
Gangrene 

fWom 

42 

19 

23 

5-17 

DrBaVey and Simeone 

61 

S3 

29 

35 A 

lloie Hess and Melch 

10 

10 

0 

00 

Smith 

a 

6 

■ 1 

23 0 


A coiiipi]j(ion of tlic Ksults ot>tatnotl by all o( tl>e OifTenrit motlioiU of arterial 
'inistornini or repair is shown m Tabic S 


TABLE 5 

REsin.Ts Obtained nv All oe the \ abiovs Methods Employed 


Metliod 1 

No cf I 

\nM 

Gingrene of 

Pir Cent of 

Cinploed 1 

Cnsrs 

ruremav 

Cxtreiintj 

Cangrent 

Nonsut'ire lube vein 1 

1 -n 1 




aruibtomosis ( BUlemore 1 
Tube anastomosis 

1 

29 1 

41 

585 

class or alhalhene 
Ligation of 

1 

17 

20 

59 5 

severed arteries 


1335 

1300 

48 9 

'"t"" 


87 

54 

3S3 


The results that hive been recorded for the \irious procedures are 
somewhat bifllmg to 4r>one who itlcmpfs to Interpret them, and it 
IS probable tbit the surgeons who ictuilly cimed out the treatment 
are no less confused by the outcome of tlieir oavn efforts This is not 


386 


IVnXLUt F MAC FEE 


arterial injuries occurring m World War 11, found that the double 
tube vein graft technic bad been employed in forty cases The inci 
dcnce of amputation was somewhat greater than after other methods 
of repair though not to a statistically significant degree They were 
not convinced the opcralion can be performed wlh the ease and 
celerity that military surgery demands They mentioned fourteen 
cases in which the plastic tube method was employed seven of which 
subsequently required amputation 

TABLE 1 


Results op Nossurvue Tube Vek Axastosiosu (Bbletaore) 


Reported by 

Ko of 
CaA«t 

Xuble 

EtlremiCy 

Gangrene ol 
E«trcmity 

Per Cent of 
Gangrene 

Odom 




4S6 

DeBaVeyanc] Simeone 


1 17 


5TA 

Rose ^eMahd^^eleh 




TH 

Stewart 1 




M7 

Smith 

2 

0 

2 

lOOO 


• The eighth patient in this Krlos died at end of operation and u oot eounled 


It IS apparent from the foregoing discussion that the total reported 
experience with artenal anastomosis under war conditions » 
suiEcient to warrant a clear appraisal of its value but in Tables 1 too 
an attempt is made to present a summary of the results obtained by 
the principal types of anastomosis 

TABLE 2 


Results op Tube Anastomosis Class on Aleatuene 


Reported by 

No of 
Cases 

1 X table 

1 Caliemity 

Gangrene of 

Eatiemity 

Per Cent of 
Gangrene 


13 1 

6 I 

7 


DeBakeyandSimcone I 

14 1 

I 7 1 

7 







Bradford and Moore 





Smith 1 

4 

1 




A lower incidence of gangrene has followed suture repair than any 
of the other methods though it is not always clear whether suture 
repair refers exclusively to anastomosis or includes the simple suture 
of lacerated artenes as well 
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surpnsing when one corutders the many vanable and Jmponderable 
factors that compLcate the treatment of a battle wound 
Traumatic Aneuryema —When a lacerated artery gives nse to the 
formation of a hematoma, the size of the hematoma is eventually 
limited by the resistance of the surrounding tissue and in the course 
of time a capsule of fibrous tissue forms about it Gage” has given a 
complete and lucid description of how such a hematoma develops 
into a false, or traumatic aneurysm The treatment of the traumatic 
aneurysm is ordinarily delayed until collateral arculation is veil 
established It may then be treated by endo ancurysmonhapv of 
Matas,** or excised The definitive treatment, however, is not under 
taken until weeks or months after injury, and is not a problem of 
hospitals in the combat zone 

Arleriovcnous Fistula —A traumatic communication between 
artery and vein is known as an arteriovenous anetirj'm or fistula It 
results in the formation of aneurysmal dilatation in the region of the 
fistula, which tends to increase in size The existence of an arfeno* 
venous fistula leads to the development of a generous collateral blood 
supply which m three to sit months lime becomes suffieienuv 
abundant to permit ijuadruple ligation of artery and vein with com 
plete removal of the aneurysm On account of the necessary penoo 
of delay m treating this condition the operative procedure i» ordinanlv 
done in a general hospital 

CO^CLUSIO^S 

1 The most important and obvious conclusion is that a satisfadory 
method of restoring the function of an arlery severed by a high 
velocity missile under combat conditions is yet to be developed It 
IS well to recognize this fact now so that further efforts will be made 
in that direction 

2. A partial answer to the problem may reside in the prepared vein 
graft described by Blakemore and Iiu associates or in the develop 
ment of a more satisfactory tube prosthesis 

3 The use of general anticoagulants is not safe in the forward 
areas where arterial wounds with the exception of traumatic an 
eurysms and arteriovenous fistulas must be treated Possibly an 
anticoagulant adaptable to local use will be found 

4 The antibiotic preparations have proved their great value m 
preventing cocagemc and certain bacillary infections It is hoped an 
agent effective against the clostndia which frequently are responsible 
for the failure of arterial repair will be developed 

«5 All methods of artena! anastomosis have yielded an occa lonal 
' good results in war wounds 
nay be more responsible for 
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E^D RESULTS FOLLOWING THE CAPSULAR 
OPERATION FOR PARKINSONIS^I 

JrrFEFSos UnmvDFF, M D * 

This momingf there was demonstrated by operation and by dis- 
section of formalin fixed brains a procedure for the relief of the tremor 
of parkinsonism The capsular operation consisted of section of the 
fibers of the anterior Jimb of the internal capsule up to a fesv milli 
meters rostral to the genu of the capsule This surgical section of ap- 
propriate fibers in a 26 year old male produce-d cessation of tremor, 
a favorable modification of the rigidity and a moderate degree ol 
hemiparcsis in the extremities contralateral to the side of the opera- 
tion The tremor and rigidity of the other side remained unaltered 

For demonstration this afternoon I have selected three patients, all 
of sshom have been siihmitled to the “capsular operation" Several 
features of interest in the surgical therapy of Parkinson's disease are 
brought out by the results in these three patients The first patient 
illustrates what should be considered a good result The story, some 
what abbreviated, is as follows 

Cskfl E C a3Syear oW hoo»cw»f«, waiadmitlcd to the Bieoklyn no'pilsl ®" 

Apnl 19 lOlfl complaining of Uemor and ttilTnoti of the left upper exlrcmllj^ 


From the Department of Sorg^ Long Island College of Medicine and the 
V. rwiireical Sersicrt of the BrooMy" llospiul and the Kings County HospiuL 
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regional inflammatory reaction The facies was fired and spontaneous MnJiing was 
infrequent The outstanding feature was the gross alternating tremor of the left 
upper extremity that was stnkingly reduced upon purposeful movement of this part 
At rest the tremor was evident m the Mt lowt extremity synchronous with that 
m the left upper but less m amphtude The rigidity component of the disease could 
be readily demonstrated and was also present to a slight degree in the extremities 
of the right side Cogwheeling was not present on tins side whereas this phenomenon 
could be easily demonstrated on the left The gait was slow the trunk bent forward 
swing of the upper extremities was minimal and a slight hmp favonng the left side 
was evident Altogether the patient presented a typical example of parkinsomsm 
w-ith the major dysfunctions in the extremities of the left side 

On Apnl 22 1946 under local infiltration anesthesia a small right frontal bone 
flap was outlined and turned down Through a transventricuUr approach the fibers 
of the anterior limb of the capsule on the nght side were sectioned There resulted 
hemiparesis of the extremities of the left side cessation of tremor and marked reduc 
tion w rigidity The postoperative course was without compliCaLons At the end of 


ilcis sign on this side It seemed (hat the fixed facial expression was less at any 
rate the patient smiled frequently and assumed a more positive attitude toward 
those in attendance 

Comment —It is now seventeen months since oper'ition There is no 
demonstrable hmp The swing of the left upper while not a\erage is 
better than that of the right upper extremit> The ficies is animated 
(the patient smiles and is interested in the audience) and there is an 
erect posture Cog'vheel effect is not present on either side upon 
flexing and extending the forearms Tremor has not been present at 
any time even under emotional stress Although the patient seems 
slightly slowed and overcautious m walking for her age and there is 
evident so called masking of the face to the experienced observer, 
still I believe she could pass as normal in an average lay group of her 
social standing She is still reluctant to go out alone and manifests 
other minor abnormal psychological reactions In other words it 
appears that there is more than the obvious features of parkinsomsm 
(tremor rigidity and masked facies) that was and still is playing the 
major role in the production of Ihu parbcular patients abnormal 
psychological state By contrast the result m the next patient is 
favorable m regards to the change in psychological status whereas 
the operation did not produce complete cessation of tremor 


- xMiwi uie Shaking was present almost 
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Cmuously dunng the waking hours Some tune dunng the first year of her illness the 
left lower ertremity became moderately rg«J and manifested some tremor at rest 
Gradually the gait became slow, the factet somewhat masked and, because of an 
exhausted feeling, two hour mxMay restiog periods were resorted to At about 30 


i^ui iiiu ULduiuuL giauuauy wst lU euecuveueM uuiing uie eaiiy v> 
there was an insidious onset of pain in the left upper extremity, especially about the 
left shoulder and adjacent upper hack This was described as a burning bonng 
pain, aggravated by ibe constant shaking Up to this time she had been able to carry 
on with most of her household duties, but with the onset of pain in the left upjw 
extremity there was loss of interest in the home, frequent outbursts of ciytng and 
she refused to leaie the house unaccompanied At no time had there been tremor or 


had tremor ever been observed on ihu side The superfiaal and tendon reflexes were 
not remarkable There was a slight stoop when in the erect posiDon and the 8^“* 'H 
mildly burned but without limp The pabent held the left wrist with 
in an attempt to reduce the amplitude of the tremor, staling that this helped trie 
pain m the left shoulder 

On Apnl 16, 1947, under local infiltiaUon anesthesia a nght capsular opere^ 


to walk with assistance During the next week improvement la gai^and use of me 


Comment -The entire left upper extremity today is tda^vel) fr« 
from nffidity The result as regards tremor is not good although the 
oabent says that this is not disturbing (For example, a short out- 
burst of tremor occurs on occasion, at which time the left 
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that IS obsened is due to insufBctent section of tlie capsular fibers. 
Had about one millimeter more of the anterior limb of the capsule 
been divided 1 am relatively certain that tlie tremor would have been 
completely abolished There is no limp and Uie patient holds herself 
quite erect OculogjTic attacks have not occurred since operation In 
this instance the patient is happier than the surgeon with the out- 
come of the operation 

The third patient illustrates a problem for which as >et we have 
no answ er. 

Case III J T , a 44 year old man, w^as admitted to the BrooVJyn Hospital on 
June 2, 1946, wth tnodenlely adraoerd parlinsorasin In 1933 there occurred a 
/ebnie illness, said ty the attending physician W liave been Influenza There were 
no complicahons, certainly no lubsequeiit feature of encephalitis In 1938, there 
was first noticed slight shaling of the nght hand and shortly thereafter the nght 
lower extremity was mildly stiff For the nett fise years there was a progressive 
sfowmg dowTi of all physical activities The facial etpression became blank, the 

~ I *l.„ » |0|1 


siue lA^dui iiugauii^s javAiuiis uiviuiit b 

ity ] from this time on the disease was slowly progressive Tlieie was a stooped 
posture, the arms were earned forward and wiiliout swing when w'alking, the eyes 
were mildly prominent and uicUang was infrequent, and there were excessive 


ent While movements of the fare were tmuled. the expression was one of wonder 
ment rather than masking The speech was soft and at times ahnost a whisper, 
although more forceful than »t is today Tlie rliyibnuc tremor was present in all 
lour extremities as well as miHly in Uie lips and tongue The amplitude of the 


seemea unimpaired 


. / »- i-i oiu u* iiuiaveimi<.uiar Dlood clot 

removed For six days after the second opeiatiw procedure then? was Intemntfenf 
drowsiness and the tremor had disappeared altogether from both sides With the 
return of consciousness and onmlattan the tremor and rigidity reappeared m the 
extremities of the right side 
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a period of tame four iraek< «>(ne motor power retamed lo tSe 


assistance since opcrat on however once up and about has been able to do some 
light worV Tremor has not been present In the left upper or lower estrem ties during 
thepast year There has beena noderategaui in «ve ghtoser the preoperstiie level 
The speech is almost a whisper 

Comment —The result in this patient has been marred by the post 
operatise hematoma but I believe the clinical course and present 
findings indicate an important point The left hand is quite motJe 
moreover there is no tremor either at rest or during activity In con 
sideration of the shaking and rigidity of the right hand one would 
dunk that he would prefer to use the left for some acts at least, but 
this IS not the case Given a handkerchief in either nght or left hand, 
he will put it in the corresponding adjacent side pocket of hts trousers 
about equally well vvith either hand \^en asked to pick up any ob- 
ject he ^ways uses the right hand The left hand is more mobile and 
the gnp IS greater than in the nght hand >et according to bis wife 
he always prefers to use the right hand (he is nght handed) The gat 
u slow and there is a slight bmp favoring the left side 

The result in this patient clearly illustrates that in bilateral parbn 
sonism one may produce a cessation of tremor and a reduebon in 
rigidity of the ertremities of one side by the operabon that we have 
been carrying out This does not rehabilitate the pabent in fact, this 
parbcular pabent is not as well oS as he was before operabon ^^e 
have bad other examples of bilateral parbnsonism in whom the rigid 
ity has been reduced and the tremor abolished on one side by a uni 
lateral capsular openhon with results about the same as demon 
strated here In other words there is a sharp confrast between the 
outcome in these as compared lo a successful result in instances in 
which the tremor and ngidity is for the most part in the extremibes 
of one side Possibly some of these vwth bilateral disease may be 
rehabilitated by a cerebral operation on the nght side and the bemor 
of the extremibes of the left side brought under control by a postero- 
lateral chordotomy as advocated b> Putnam* In all events it is a 
problem that as yet has not been solved 

llEXURKS 

WTule these three pabents do not r^resent all the problems that 
co^ront us m the surgical treatment of parkinsonism then: postopera 
bye courses indicate certain important features Tremor and minimal 
ngidity of the extremities of one side can be abolished or very favor 
ably modified by seebon of an appropriate amount of the antenor 
lunb of the internal capsule of the hemisphere contralateral to the 
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m\oI\ed extremities Moreoxer this may be accomplished without 
paraljsis In some there i$ an enduring mild paresis characterized 
m the main by a slight hmp and mild djspnxia In fact a slight but 
nonincapacitating hemiparesis is desirable otherwise after operabon 
tremor may be precipitated b) emotional stress Again it ma> be well 
to emphasize the fad that this opemtion should not be carried out 
biJaterall) Hamb) s experience indicates the fufihtj of simultaneous 
bilateral operation* Moreover on theoretical grounds section of a 
part of the anterior limb of both internal capsules is unsound For 
the present at least so far as the cerebrum is concerned only uni 
lateral operation should be performed If the procedure of capsular 
seebon is earned out on the so called dominant hemisphere a tran 
sitoiy speech defect will be evadent during the postoperative course 
but in our experience this has cleare<l m six iveehs to two months 
As would be expected the more marked the hemiparesis the more 
striking the speech defect and if the hemiparesis endures one would 
expect a permanent residual speech impairment 
As advocated in previous communications* * the selection of the 
patient for operation is most important Briefly stated they should 
be under SO years of age the tremor and rigidity should be limited 
for the most part to the extremities of one side and for one reason 
or another the patient should be totally incapacitated The operation 
IS wholly palliative and m no wise is the usual downhill course of the 
disease altered by the procedure In properly selected patients how 
ever the results warrant the employment of this surgical therapy for 
certainly (he lives of some can be mnde more pleasant and more 
useful 
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THE SURGICAL TREATIIENT OF CERTAIN 
INTRACRANUL ARTERUL ANEURYSMS 

RiCHABD D SWADf M D • 

Iktkaoiamal aneurysms may be divided into four types-<^° 
genital artenosclerofic m>cotic and syphilitic 
Congenital Aneuryamg —Most of the aneurysms are of congenital 
origin and are often associated with h>'pop]asia of the cerebral artenes 
at the ba e Aneurysms in this category usually have a saccular 
formation with a narrow necl. Thu type represents about So per cent 
of all intracranial aneurysms seen at operation and postmortem m 
this group Evidence has been offered by many authors to support 


Fig 119 B lateral lymraetncalJy placed beny aneurysms of m ddle wrebral 
artenes The left had ruptured fiJliog the syl an fissures and go ng forsvard ^ong 
the med al surface of the left fronul Wie and baclward into the postenot tossa 
(Courtesy of Dr Harr on Martbnd Ch ef Med cal Examiner Essex County hew 

jersey ) 

f _ s. ^ «.r «k« o n.r- iId t b^rry aneurysms 

d d extensive 
these forma 
exam ned by 

all concerned A ycr^ believes that many aneurysms occurnn ' X on 
; .(taping Neurosurgeon NewaA Eye and Ear Infirmary Newark New 
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apparently healthy basal vessels »nay be simply mechanical develop 
itients due to the special stress and Strain to which dus remarkable 
distributing apparatus is subjected’ It i* not the purpose of this 
presentation to discuss the origin of these abnormalibes but it seems 
to me that the weight of evidence is in favor of a congenital develop 
mental cause The circle of Willis and its branches are prorie to show 
anomalies and aneurjsmal sacs have been found where a branch 
normally would have been, wlule others seem to develop at bifurca- 
tions It ma> be that they also develop at points where some of the 
manv early embrjologic branches existed 
Arteriosclerotic Ancurjam* —Although it may be difficult to name 
the actual cause of an aneurysm in some instances, and knowing that 
some observers have reported over 50 per cent of their cases to be 
due to arteriosclerosis, vve found only approximately 10 p®r cent in 
this scries which were believed to be due to this cause 
Mjeotic Aneurjims.— Four per cent of this group were bebeved 
to be m>cotic and associated vvith vegetative endocarditis One pa 
Went developed purulent meningitis ten days after the spontaneous 
rupture of the aneur}sm 

Sjpliilitic Aneurysms.— Thcie were no cases which were classified 
as luetic m origin tn this collection of cases 

SYMPTOVIS AND SIGNS 

The rupture of an intracranial aneurysm may present the fol 
(owing symptoms and signs, depending on the amount and rapidity 
of the leakage the location of the defect, and particularly whether 
it ruptures into tlic subarachnoid space directly or into tlie cerebral 
substance Many unruptured aneurysms have been seen at post 
mortem, 

less than in the 

brain W ^ he pul 

sating stream of blood into tlie brain substance causing much de- 
struction before the active bleeding stops Under Uiese circumstances 
rt may cease before the mtracramal pressure exceeds the blood pres- 
sure, causing unconsciousness, which is usually the result when the 
leak IS directly into the subarachnoid space witli no intervening tissue 
to aid coagulation We have often made a comparison by saying that 
if one drops blood into a pail of water it mixes quickly and of course 
does not clot but if the blood i> dropped on a sponge or cloth float- 
ing in the water it will soon sliow some coagulation 

1 Usually the first complaint is a sudden sharp pain in the head 
It may be unilateral, migraine type, or it may be unilatenl pain m 
either eye This may be associated with involvement of the 
tnird fourth, fifth, or sixth cranial nerves 
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2 Unconsciousness may come quickly 

3 Headache and back pain occur 

4 Rigidity of the neck is observed 


e Rapilledcma is usually not jweseni in acute hemonhage but may 
ippear days later 



amner tsset County New Jersey) 

9 Hemiplegia complete or partial wthout unconsciousness mdi 
cates that the m ddle cerebral artery was the site of the rupture If 

y 


tion of aneurysm 

J] Convulsions if focal may help localization and occur most 
commonly m leakage from the iniddle cerebral artery causing brain 
damage They may also appear after several days or weeks due to 
imtabon by the false sac around the aneurysm 
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TREATMENT 

There is no specific treatmerit for this condition cTcept in those 
instances when surgery is indicated Wc thml that lumbar puncture, 
after the mitral smdl tliagnttsfic tap, may he definitely harmful, espe 
ciall> m a case where one has reason to believe that the bleeding has 
stopped However, I did see a typical case recently m which an ag 
gressive physician performed a full pneumoencephalogram with no 
apparent harmful effect The resulting x ray films, however, were 
“negative" This method of treatment should fully satufy even the 
most rabid of those who believe m removing all the blood from the 
subarachnoid space to prevent sequelae 
There are unquestionably many intracranial aneurysms which are 
amenable to surgical treatment The ones to be reported here are in 
the group generally considered to be the least hopeful, namely, rup 
tured aneurysms of the left m'ddle cerebral artery in right handed 
people 

Case I 


1 1 wdntea to oy 

" hen »een a few liouri later at the hospital the picture wji tliat of a right partial 
hem plcgw in a disonented and aphasw male (There was an addiuonal story of this 
man having been Ueated for diabetes about one year previously and that h<* hiH 


•< yi ki iioufaii uiuicuii w leM i>ecau»e ot his state ot consciousness, there was no 
doubt that be had a nominal aphasia and at least a partial if not complete fight 
homonymous hemianopsu 

Lumbar puncture showed spinal fluid pressure to be 220 mm of water and 
sLglitly blood tinged Cell count was eiythroeylcs 43 000, Jeulocytes 58 wjlb $0 
per cent polvmorpUonuclears Urme showed 1 plus sugar, and the blood suoar vm 
200 mg per 100 cc 

At this time it was behes ed that the diagnosis should be ruptured aneurysm of 
the left middle cerebral artery or bram tumor left temporal with hemorrhage 


Operation and Subsequent Course -The ventriculogram was 
reported as showing absence of an mferior horn in Jeft lateral ven 
tncle and no shift of (he ventncular system An osteopUsbc flan 
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evidently fresh bleeding The searcher was left m place and the dura 
opened \videly The appearance of the cortex was not remarkable A 
honzontal incision was made info the temporal lobe, following the 
searcher, svith the elcctrosurgical cutting current attached to a suction 
tip At a depth of 1,3 cm a cavity full of some old blood and fresh 


that the sac of a small aneurysm can be pulled into the opening of 
the suction tube and held there, the ordinary suction tip ^smg an 
opening which is too small This special tip Morels an almost blood 
less field so that the process of clipping off the neck of the aneur>‘sni, 
or its coagulation, can proceed in the proper manner without the 
usual almost blind p'oeedure with the definite danger of the cuneot 
damaging other important structures 
In this ease the objective was accomplished without thrombosing 
the middle cerebral artery Hjc patient recovered after four weeb 
with no residual symptoms except a slight nominal aphasia for ap- 
proximately hvelve weeks 

Comment— This and the following cases prove that some of the 
ruptured congerutal aneurysms of the middle cerebral artery can be 
satisfactonly treated surgically without chpping or thremboung the 
artery itself, with the resulting hemiplegia and possible permanent 

If 


lower face and ann 

Operation and Subsequent Course— After a diagnosis of nip- 
hircd aneurysm of the left middle cerebral artery had been made a 
left fronlo-temporo-panetal osteoplastic flap was turned down A 
searcher passed into the temporal lobe revealed nothing The dura 
was then opened and the approach to the possible aneurysm was 
made through the sylvian fissure, saving most of the superficial ves 
sels It was soon seen that the aneurysm had not ruptured into the 
temporal lobe but supenorly into the panetal lobe Active bleeding 
was encountered but by using two suctions the bleeding aneurysm 
could be picked up in the special suction tip In this instance the 
neck of the sac could be clipped and the sac very slowly coagulated 
to avoid permanent thrombosis of the middle cerebral artery 
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This boy has made a complete reco\ery 

Paralysis of lateral gaze from a lesion m this region of the brain 
had not been previously obser\ed by me 

Case ni 


lose consciousness entirely Since this attacl five days before this last admission to 
the hospital, he had seemed confused mentaWy Ilis headache bad persisted 

Examination revealed an apprehensive patient aomewhat euphoric and also dis 


ache became worse The induced nystagmus after turning was normal Lumbar 
puncture showed a bloody flu d under a pre»$ure of 280 mm of water Red cell 
count was 800000 white cells 250 total protein 180 mg per 100 CC colloitlil 
gold curve 0023320000 and Wassermann test negative The fluid w-as slightly 
xanthochromic after being centrifuged 

Blood examination was normal and the Kahn test was negative Urinalysis 
showed normal findings and the blood pressure was 144/90 

Operation and Subsequent Course— The patients condition be 
came gradually worse Kis headache persisted and his mental con 
fusion and aphasia increased On the eleventh day after admission his 
left internal caropd was exposed under local anesthesia It has often 
been reported that patients having congenital intracranial aneurysms 
are likely to have other anomalies of their vascular system and in this 
case there was apparently no left common carotid the external and 
internal carotids originating separately from the subclavian 

With xray plate and tube in position an exposure was made (one 
second) while 10 cc of diodrast was being injected into the internal 
carotid through a No 19 needle Five seconds later another film was 
exposed 

While the wound was being sutured the patient became pale and 
clammy and stopped talking although he was conscious He also had 
* J>ght hem^ipares^s chiefly (he n^t face, hand and forearm After 

Thirty six 
ness of his 
mg around 
f ly aphasic 
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As can be seen from the photog^pb of the angiogram (Fig 121) 
he had a complete thrombosis of his left middle cerebral artery and 
had developed a demonstrable cofZateraf cvaihtion around the eng 
inal blow out near the lower motor area The diodrast could not have 
caused this thrombosis otherwise some of the opaque solution would 
be in the artery The second film taken five seconds later showed no 
arterial outline the medium having passed on but did show a shadow 
(also visible in this picture) representing the aneurysm and the leak 
age around it info the false sac Tlie diodrast however did cause the 
tlirouibosis jD some of the vessels of his recently developed collateral 
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circulation bringing on the immediate colhpsc a few minutes iftec 


iroh 
t the 
augl 
s re 


the anterior cerebral artery to blocic one oi ii v. < lu il 
cently developed collateral circulation 

Strangely enough his headache has almost enl rely disappeared 
If iC becomes a factor again or if there » evidence of another rupture 
with bleeding eniloration will be done We would expect to find a 
smaU aneurysm with a larger false sac the result of previous hemor 
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rhage into the cerebral tissue The fact tliat the false sac is connected 
with the true sac does not show in the arteriogram 

Citte IV 

A 17 >ear old boy was admiHed to the Newarlc Eye and Ear Infirmary m a semi 
comatose condition His father said that ten days previously wh le at work he sud 


has not been enludy conscious or able to talk since the onset aad the right side 


fluid at this time was under a pressure of 340 mm of water and was slightly xantho 
chromic The diagnosis was ruptured aneurysm or neoplasm with hemorrhage 

Operation and Suhsequent left osteoplastic Sap was 

made in the left temporoparietal region Upon opening the dura some 
bloody fluid was evacuated The cortex of the temporal lobe was flat 
lened A searcher passed into it contacted some resistance at 2 cm 
then a sudden gush oE clotted and fresh blood appeared Incision 
was made through the cortex into a softened hemorrhagic area and 
enough bleeding to require two suctions before visibility was good 
After picking up the bleedmg point m the suction tip it was coagu 
lated and the bleeding controlled It could be seen that tlie brain had 
been destroyed by the hemorrhage and softening extended far 
medially 

The patient was allowed to go home suteen days after the opera 
arm and talk but 
was the fact that 
* to optic atrophy 

Surprisingly liis condition has improved uobl he now sees O D 20/50 
O S 20/200 Both visual fields are telescopic He is able to walk 
fairly well but the right arm has lost 40 per cent of its efficiency He 
has no nominal aphasia but there is a slight hesitancy in his speech 
Fortunately his mental condition is very good 

This boy should have been operated upon much earher before so 
much damage was done particularly to the ophe nerves 

SUMMARY 

1 Four cases of ruptured aneurysm of the left middle cerebral 
Mteiy or its branches are presaited briefly two cases were cured and 
one case was improved by surgery 

2 The three surgical cases will have no recurrences unless they 

have other aneurysms ^ 
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3 The melhod of picking up the bleeding sac m the suction pro- 
tects adjacent structures from damage and saves time 

4 It would seem that earlier operation k advisable in the type o( 
case here desenbed 
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CEREBRAL ABTEmOGRAPin 
Sidney W Gw>ss M D FACS* 

Cerebral arteriography was introduced by Moniz' in 1927 This 
valuable adjunct to neurologic diagnosis did not gam popular ap 
proval in this country until relatively recently Most ol the objections 
to cerebral arteriography have been overcome by simplifications in 
the technic and by the introduction of dlodrast' as the radiographic 
medium 

TEQIMC 

Cerebral arteriography is most olten carried out by injection of 
either the common or the internal carotid artery after exposure of the 
vessel surgically If visualization of the circulation of the posterior 
fossa K desired it is necessary to inject either the sertebtal artery 
durectly or the subclavian wliile occluding the artery distal to the 
point of puncture and occluding also the thyrocervical trunl. Before 
the contemplated artenography the patient should have an mtra 
dermal or conjunctival test to rule out hypersensitivity to diodrast 


tients intravenous anesthesia is employed If the operator chooses to 
inject the common carotid artery this vessel is exposed by means of 
a small incision just above the clavicle and parallel to it To inject the 
internal carotid the bifurcation is exposed by means of an 8 cm in 
cision along the anterior border of the stemomdstoid muscle begin 
ning at the angle of the jaw The vessel to be injected is then isolated 
from surrounding structures xvilh a nanow tape The head is placed 
in position for a lateral x ray film and preparations are made for a 
rapid exposure on a signal from the operator Perfect coordination 
between the operator and x ray technician is imperative The artery 
IS then punctured with a curved 17 gauge needle having a rubber 
tubing connection (Fig 122) A syringe containing IS cc of a 35 per 

cent solution of diodrast (3 5 — duodo— 4— pyiidone — acetic acid 

diethanolamine) is attached to the rubber connector After insurmg 
that the needle is mlhin the lumen of the artery by allowing a small 
amount of blood to run into the diodrast solution the mjection is 
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rapidly completed X ray films are rapidly exposed during the injec 
tion The operator gues the signal after about 8 cc of diodrast ha^e 
been injected If a stereoscopic pair is desired a second injection is 
done Usually a single lateral and an anteroposterior view p^ov^de the 
desired information 

Technics for the direct injectaon of the common and internal car 
otid artenes without incising the skin have been described by Loman 
and Myerson * Turnbull * and Ecker and Chamberbn ® I have had no 
experience xvith any of these “blind" methods Operative exposure of 
the common carotid artery is the method of choice It has this added 
advantage if a lesion which might be benefited by ligahon of the 



common carotid is disclosed the hgation can be done at the same 
time as soon as the wet films have been interpreted. 

Vertebral arteriography may be done by direct injection of the 
vertebral artery as recommended by King • or by the indirect method 
described by Moniz. In the latter technic the subclavian artery is 
exposed by an incision just above the clavicle and parallel to it The 
phremc nerve is identified on the scalenus anticus muscle Both these 
structures are retracted mesiaDy It may be necessary to divide the 
scalenus anheus muscle Narrow Pfenrose drains are placed around 
the subclavian artery and thyrocorvjcaJ tniak to occlude these vessels 
and force the radiographic medium to flow mto the vertebral arcula 
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lion after being injected into the subclavian artery against the direc 
tion of flow 

THE ^OR!ilAL ARTERIOGRAM 

The configuration of the normal artenogram is well known (Figure 
123) The internal carotid artery enters the skull through the carotid 
canal at the tip of the petrous apex Variations m the intracranial 
porhon of the internal carotid artery occur frequently According to 
Moniz it forms a simple S curve in 31 pet cent a double S curve in 
39 per cent and a transitional form in 30 per cent The ophthalmic 
artery js the first large intracranial branch extending forward just 
below the level of the anterior chnoid to enter the orbit through the 



optic foramen The posterior communicating and posterior cerebral 
arteries are rarely visualized In carotid arteriograms The antenor 
choroidal artery » the last branch of the internal carotid artery before 
Its d vision into antenor and middle cerebral arteries The middle 
cerebral artery is seen dividing into posterior temporal angular and 
posterior parietal arterips The antenor cerebral artery passes forward 
and upward branching mto the frontopolar callosomarginal and 
pencallosal arteries 

INBlCATlOb FOR CEREBRAL ARTERIOCRAPIIY 
The introduction of a safe radiographic medium diodrast has 
greatly extended the ise of cerebral arteriography" It is indicated 
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for the detection and localizatum of intracranial aneurysms, mtra 
cranial vascular malformations, arteriovenous fistulas and vascular 
tumors Cerebral arteriography is also indicated lor tbe hcahzahm of 
brain tumors when the results of pneumoencephalographic etamina 
bons are not conclusiv e, or in the poor nsk case where Ae removal of 
cerebrospinal fluid from the ventncular system for the injecbon of 
air or oxygen might prove catastrophic Cerebral artenography has 
recently been employed m the diagnosis and treatment of spontaneous 
subarachnoid hemorrhage* 

ILLUSTRATIVE CASE niSTOIUES 
The following cases demonstrate the value of cerebral artenography 
Case I A white Vioman, 33 >ean of age LjA had headaches for several yean 
attnbuted lo sinusitis The day before adnussioo she suddenly became dirzy com- 



ntaioed of nausea, headache and weabiess and began »o vomit The next day she had 
t rounding pam m her bead, and when seen a few hours Jater she u-as onam 
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into nuddle and anterior cerebral artcDes (Fig 124) The left common carotid 
artery was ligated as soon as the wet film had been read The patient tolerated this 
procedure \ery well She became mote alert and cooperaU\e and left the hosp tal 
ten days later 

Comment —The rupture of an aneurjsm of the circle of Wilbs is 
a frequent cause of subarachnoid hemorrhage Such hemorrhages 
prove fatal in the first attack in 30 per cent In patients who survive 
the initial rupture of an intracranial aneur>sm there is a 20 per cent 
mortality in the succeeding year* Cerebral arteriography provides a 
method for localizing such intracraniil aneurysms the first step in 
rabonal treatment be it ligation of the carotid artery m the neck or 
intracranially 
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for the detection and localization of intracranial aneurysms inba 
cranial vascular malformations, artenovenous fistulas and vascular 
tumors Cerebral arteriography is also indicated for the localizabon of 
brain tumors when the results of pneumoencephalographic eramina 
tions are not conclusive, or in the poor nsk case where the removal of 
cerebrospinal fluid from the ventricular system for the injection of 
air or oxygen might prove catastrophic Cerebral arteriography has 
recently been employed in the diagnosis and treatment of spontaneous 
subarachnoid hemorrhage® 

ILLUSTRATIVE CASE HISTORIES 
Tlie following cases demonstrate the value of cerebral arteriography 
Case 1 A white woman 35 yeais of age bad had headaches far several years 
attributed to sinusitis The day before admission she suddenly became dizzy com- 



Fig (Case I) —Saccular aneurysm of intcmal carotid artery 
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SUMMARY 

The three case histones cited aboi\e are tj’pical of many in which 
cerebral arteriography was the most important single factor leading 
to correct diagnosis and treatment Cerebral arteriography is finally 
coming into more general use and its indications are becoming more 
clearly defined It is a supenor method for detecting and localizing 
mtracranial aneurysms, sascular malformations, artenovenous fistulas 
and vascular tumors Cerebral arteriography provides a means for 
differentiatmg between aneurysm and tumor It also gives valuable 
mformabon regarding the probable histologic nature of an intra- 
cranial mass Finally, cerebral arteriography with 35 per cent diodrast 
IS much safer than ventriculography in the poor risk patient 

REFERENCES 

1 Egis, Moni 2 L Angiograpiue Cerebtale, Pans Masson & Cie, 1934 

2 Cross, S W Cerebral Arteriography in the Dog and in Man with a Rapidly 

" ~ 42 258-259 1939 

3 ' ' • • sral Veweli by Direct latra- 

Am J Roentgenol 35 168- 

4 Turnbull, F Cerebral Angiognphy by Direct Injection of the Common Carobd 

Artery Am J Roentgenol 41 166-172, 1939 

5 Ecker A and Chamberlin R II An Addioonal Approach to the Internal 

Carobd Artery for Cerebral Angiography J Neurosurg 4 444-450 1047 

6 King A B Demonstrahon of the Basilar Artery and Its Branches with Thoro- 


8 

puDlistied 

9 Wolf G A I Goodell H and Wolff H C Prognosis in Subarachnoid Hemor 
rnage and Its Relation to Long Term Management JAMA 129 715 1945 



410 


SIPNET W. CBOSS 


ComtT^ni -nis case demonstrates the value of artenography where 
ine clinical study alone does not permit a positive diagnosis Carotid 
ligation IS done in these cases to reduce the blood flmv through the 
vascular malformabon and thus decrease the tendency for Weeding 


(Fig 120) shoued 


downward displtccment of the sylvun vesvls 



Fas' 120 (Case Itt) — Weningioma mi(2ined by blood stssels 


was outlined by artenes in Os capsule indicafed by ittows in Figure 120 A Hc 
temporal aaiuotomy disclosed a menuigwoia of the sylvian 6ssure This was com 
pleteiy removed. The patient has been followed for almost one year and has been 
restored to almost noimal health. 

Comment -In this case the artenogram was decisive HTule a brain 
tumor was consideied. most observers believed the patient had vas- 
cular disease The disclosure of alterations m the cerebral arteries 
indicating a tumor was followed by successful surgical intervention 
and recovery 
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existence of this httle recognized clinical entity and to indicate what 
may be accomplished with this lesion by surgical means 

CASE REPORT 

H H No 296039), a 46 year old man was admitted to the Jewish IIos 


of admission to the hospital At the time of the patient s admission he was believed 
to be suffenns from a subarachnoid hemorrhage 

Four years previously the patent had had nn episode of severe headache bsting 
five weeks During the subsequent two to three months he was troubled with extreme 
dizziness and nausea on turning his head This occurred mostly during the night At 
no time was tinnitus or impairment cd hearing noted A similar attack vn milder fonti 
occurred two months pnor to admission and lasted about two weeks 

Examination on admission disclosed no abnoniulities in the general systemic 
status The neurologic examination could be performed only witli difliculty since the 
patients tertJgo was aggravated by movement of the head and eyes The positive 
neurologic findings included marked nystagmus on right and left lateral ^are 
more marked in the former position hm lahon of lateral gaze to the left small 
sluggishly reacting pupih marked asynergia dysdiadokokinesis end hypotonia m 
the left upper and lower ertremities more so «n the upper positive Holmes t phe 
nomenoD referable to the left upper limb marked nuchal ngidity and blurring of 
the nasal margms of both optic disks associated with slight venous engorgement 
Routine blood and utioe studies were negative X rays of the s^ll and chest 
were sot iigniScaot 

Lumbar puncture performed on the day of admission revealed grossly bloody 
cerebrospinal fluid ( 28 000 red cells per cu mm ) under a pressure of 350 mm of 
water A second spinal tap on September 00 showed the cereobrospiual fluid to be 
xanthochromic and under a pressure of 2~0 mm of water ( 110 red cells per cu 
mm ) Electroencephalographic examinabon revealed the presence of a diffuse elec 
tneal abnormahty moderate in degree which affected all areas anterior to ^he 
occiput 

The clinical p cture to this point suggested subarachnoid hemorrhage secondary 


uecame dsonented and presented a dysatthnx Accord ngly ventnculographic 
study was earned out on October 2 1916 This disclosed synimetiicai enlargement 
of both lateral and third ventricles 

Operation ontl Subseqnent Course —This accumulation of find 
mgs suggested hydrocephalus secondary to an expanding left 
ccrebelltr lesion Smee the patient improved somewhat following 
ventnculographv and since the dmical picture suggested a clot, no 
longer of recent origin operation was deferred However, because 
of subsequent detenoralion of the patients condilion, it was decided 
to carry out a cerebellar exploration 

This ssas performed on October 17. 1946 a subocc.pttal craniectomy 



SPO^TA^EOUS irsTIUCEREBELLAR HEMORRHAGE* 
SURGICAL TREATMENT 

Joseph II Smis, M D, F ACS • and Aakov J Beller, MD t 
IIemoriuiace within the substance of the cerebrum is common and 


uhich represented an incidence of less than 1 per cent among all 
types of intracranial hemorrhage On the other hand Mitchell and 
Angnst* found an incidence of 10 per cent among one hundred and 
fifteen cases of spontaneous intracrarual hemorrhage, a figure which 
compares favorably with those of Charcot, and Bouchard and Bashsa, 
cited by Torkildsen * Mitcbell and Angiut point out that intracerebel 
lar hemorrhage is no less frequent than intracerebral hemorrhage, 
when one considers that the ratio by weight of these structures u 
approximately 1 10 Thus, it appears that this condition is not a 
ranty, and it is not easy to understand why it is rarely diagnosed 
cbnically, and is only encountered as an autopsy finding 
Intracerebellar hemorrhage, like the intracerebral variety, may be 
due to arteriosclerosis with or without hypertension, aneurysm 
trauma, syphilis, acute infectious diseases and blood dyscrasias Evans 
and his associates* reported hvo cases of traumatic hemorrhage in 
which calcification was found only m the small blood vessels of the 
cerebellum thus suggesting the existence of a local sascular factor 
and resultant predisposition to bleeding 
Though numerous instances of spontaneous intracerebellar hemor 
rhage have been recorded in the literature, only isolated reports of 
premortem recognition and surgical treatment of this condition are 
to be found the great majonty of them having been necropsy studies 
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On the basis of tins experience and of those recorded in the htera 
ture, it appears that the diagnosis of intraccrcbellar hemorrhage may 
be made in certain instances The compar-itn e rarity with which one 
encounters the diagnosis clinically is miinly due to the fact that 
patients with this disorder generally succumb within a few hours of 
the time of onset of the hemorrhage This in all probabihty is due to 
rupture into the fourth xentride winch causes compression of the 
vital medullary centers In the occasional case which survives this 
period the clinical picture presented is that of sudden onset of 
headache associated with dizziness nausea and voimtmg Cerebellar 
signs and signs of increased intracraninl pressure appear very early 

This » . 1 . 

here 

intr 

the cerebellum with or without associated subarachnoid hemorrhage 
should have the benefit of a« studies if at all possible If these show 
the ventricular system to be symmetrically dilated an examination of 
the cerebellum is warranted In an occasional case ones diagnostic 
and therapeutic efforts will be rewarded by cure 
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being earned out under general anesthesia The left cerebellar hemi 
sphere was found to be larger than the nghl and did not pulsate A 
puncture of the left hemisphere yielded 10 cc. of old blood at a 
depth of 3 cm from the surface following which the cerebellum 
began to pulsate An Incision was made into the cerebellar hemisphere 
down to the area of the clot No site of origin for the clot could be 
found Some of the grajosh brem'n tissue of the surround ng wall was 
removed for biopsy TTns did not show any pathologic change It 
was concluded that regardless of the nature of the underlying lesion, 
the blood must have reached the subarachnoid ^ace either by 
rupture into the fourth ventricle or into the eerebello-medullary 
cistern 

Postoperalively the patients condition Improved markedly the diz 
zincss vomiting headache and paresis of the left eitemal rectus 
muscle disappeared completely There was a decrease in cerebellar 
signs in the left upper and lower extremities The papilledema m 
creased in the first few days after the operation but then began to 
disappear 

An electroencephalogram taken on November 19 19-16 showed a 
definite decrease in per cent time and amplitude of potentials slower 
than 8 per second m comparison with the preoperalive record Senes 
of high amplitude 25-A per second potentials were not recorded at 
this time 

The patient was last seen on June 13 19-17 eight months after 
operation His only complaint was a tendency to deviate to the left 
on walking long distances Neurologic examination revealed normal 
eyegrounds and absence of nystagmus There was very slight 
asynergia in the left limbs Gait was remarkably good but some 
ataxia could be evoked after having the patient walk a good deal 


At the time of the patients admission to the hospital a diagnosis of 
subarachnoid hemorrhage secondary to ruptured aneurysm or bleed 
mg from vascular neoplasm in the posterior fossa was made It was 
believed that a conservative course should be followed until bleeding 
stopped The advancing left cerebellar signs and papilledema how 
ever led to the suspicion of an intracerebellar hemorrhage for which 
reason it was decided to explore the patient Despite the finding of 
intracerebellar hemorrhage careful exploration failed to reveal the 
primary cause for this bleeding t * l u 

It IS felt that the progressive improvement which has been main 
fatoed at this lelatnely lata dale tends to eselnde nreplastic disease 
taertended tallow "P ” p'an"«I I»»<wer before this eonclusioo is 
accepted as valid 
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de\elopment of the hydrocephalus The fluid produced in the lateral 
^ent^cles enters the third ^entncle through Uie foramen of Monro and 
leaves by way of the aqueduct of Sjlvius to appear m the iour 
ventricle It finally reaches the subarachnoid space emerging 
the fourth ventricle through the ipedial foramen (Magendie) and the 
lateral foramina (Luschka) The subsequent course of the cerebro- 
spinal fluid IS downward m the spinal subarachnoid space and upward 
and forward under the base of the brain, finally ascending over the 
convexities of the cerebral hemispheres Tlicre is no unanimity of 
opinion concerning the mode ol absorption of the cerebrospinal fluid 
According to Weed,"’ absorption largely takes place by way of the 
arachnoid villi into the venous sinuses, though some fluid may also 
leave by way of the perivascular spaces As a result of their experi- 
rnerits on the excretion of dyes introduced into the subarachnoid space, 
Dandy and Blackfan^ believed that the absorption of the cerebrospinal 
fluid occurs by way of the capjlanes throughout the subarachnoid 
space More recently Dandy* shown that separabon of the villi 

/rnm r f I - ( • • 


\n« iubarachnoid spaces without appreciable participation of the 
choroid plexuses This led them to conclude that dissolved substances 
pass from capillary plasma into a pencapiUaty and peiuieutonal space 
constitutiog the extracellular tissue space, and from there into the 
subarachnoid fluid Thus, iheu findings mdicated an extraventricular 
elaboration of cerebrosinal fluid If this hypothesis is correct and 
accounted fox the only method of cerebrospinal fluid formation, the 
theoretic basis of the operation of choroid plexectomy would be sen. 
ously open to question However both experimental and clinical 
evidence exist to prove that at least part of the source of cerebm 


.V* v.ose!, Ol lAUMjacuve isotopes Measnrement of the 

rates at which “tagged" ions present m the blood plasma appeared 
in the cerebrospinal fluid indicated that this was s'eneralW a 
process, unlike ' ' ’ 

tissue fluids else 
the formation o' 

In any case, wueiiicr the Uuid is secreted or filtered through the 
choroid plexuses a lesion which obstructs the outflow of cerebro- 
spinal fluid from the ventncles into the subarachnoid space or one 
which interferes wath its absorption Iiom the subarachnoid space will 



inDROCEPIULUS, AND HYDROCEPHALUS WITH 
MENINGOCELE 

Their Treatment by Clioroiil Plcxectomy 
Leo M Davidoff, M D . Fj\ C S * 

Hvdrocephalls jn infancy, resulting as it does in abnormal enlarge 
ment of the head, is so obvious a disturbance that its recognition goes 
back to the twihghl of history In the earliest medical hterature extant, 
some mention is made of it and some measures, howexer ineffectual, 
are suggested for its treatment Thus, even in Hippocratic wnhngs, 
one finds a brief passage referring to “dropsies coming from the 
head" 

In reporting (1929) still another method in the surgical approach 
to the treatment of this condition— a method, by the way, whidi bore 
little fruit— I renewed in some detail* the numerous suggestions- 
medical, physical and surgical— that were made over the centunes, 
and especially the last 100 years, in attempts to arrest hydrocephalus 
In that renew one method of treatment, namely the resection of the 
choroid plexuses, was referred to as “serious transcortical operations 
which appear too drastic to be justifiable " Tins conclusion was based 
on reports in the hterature then available of fifteen cases by seven 
different writers with only three of the fifteen patients surviving the 
operation 

In recent years, however, choroid plexectomy for the treatment of 
infantile hydrocephalus has become an estabh hed procedure It is 
an operation which was devised as a consequence of a better under 
standmg of the physiology of the cerebrospinal fluid circulation and 
of the pathogenesis of hydrocephalus and improvements m technic 
have markedly reduced the surgical hazards 


PATHOLOGIC rinrsioLocY 


The basic problems of the site and means of formation of the cere 
brospmal fluid have been extensively discussed m the literature and 
wall be dealt with bnefly here The commonly held view is that 
cerebrospinal fluid is formed mainly by the choroid plexuses within 
the ventricles Evidence to substantiate this contention was afforded 
by Dandy^ who demonstrated that unibteral internal hydrocephalus 
re^sulted from experimental occlusion of one foramen of Monro Simul 
taneous extirpation of the chor oid plexus however prevented the 
^jW,.«OT of Clmieal iNeurologicaJ Suigeiy O^ege of Physi^ and Sur 

g«ms aef Neurosurpcal Division Montetore ItapHsJ New York 
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continuous traction in the bram stem there occurs an asej^c inflam 
mation ol the basilar cisterns which results m blocking the flow ol 
cerebrospinal fluid to the cerebral subarachnoid space ** 

conceivable that some instances of hydrocephalus are due to defective 
absorption of the cerebrospinal fluid owing to an impairment of func 
tion of the arachnoid villi a view originally proposed by Cushing * 


TREATMENT 


A variety of surgical procedures hao^e been devised in an attempt 
to diiert the flow of cerebrospinal fluid into other tissues* None of 
them have met with any degree of success and have largely been 
abandoned The operation most widely practiced today in the treat 
ment of hydrocephalus is that of choroid plexectomy It has become 
an established procedure in a large measure as a result of the work 
of Dandy * He maintained that if a sufBcient amount of choroid plexus 
were destro)ed a satisfactory balance between the production and 
absorption of cerebrospinal fluid could be achieved Hence he pro 
posed that it be emplQ>ed in cases of communicating hydrocephalus 
For obstructive hydrocephalus he recommended sidetracking the 
cerebrospinal fluid by means of third ventriculostomy Although 
Dandys operative statistics have not been published other surgeons 
have reported their results Of the twenty patients with nonobstructive 
hydrocephalus operated upon by ScarfF*" three died as a result of 
the operabon seven failed to derive any benefit and m the remainder 
a lasting reduction of intracranial pressure was achieved Nine of the 
last group of children were reported to be alive Of these four ap 
peared to possess normal menlabl) three showed moderate retarda 
lion and two marked rctardabon Sachs*’ treated ninety eight hy 
drocephahes over a 25 year period This included fifty four cases of 
communicating hydrocephalus In this group there were twenty two 
recoveries and twenty seven deaths record^ six of the deaths oc 


curring from extraneous causes one to two years after operation A 
unilateral or bilateral plexeclomy was performed in forty two of the 
fifty four cases There were twenty five deaths in this group five 
occurring one or more years after operation At least five of the 
survivors who had been followed for a minimum of one year were 
reported to hav e done well Seven of the group of forty two ob 
strucUve hydrocephalics were subjected to choroid plexectomy In 
only one case was improvement recorded This occurred in a five year 
old patient a case of postmeningitic obstructive hydrocephalus who 
was relieved of the obstruction by severance of adhesions found in 
the posterior fossa Subsequently the hydrocephalus changed to the 
communicating variety and a cboroid plexeclomy and a uretero 
arachnoid anastomosis were performed None of the remaining six 
cases survived Four of these parents had cerebellar explorations done 



418 


LEO M OAVTDOFT 

result m excess accumulation of fluid under increased pressure The 
oretically, hydrocephalus nugbt also result from excess formation of 
cerebrospinal fluid bul, according to Dandy,* this rarely, if ever 
occurs, unless it be m connection with an adenoma of the choroid 
ple^s, as reported by Davis 4tnd Cushing Occlusion of the vein of 
Galen, which drams the choroid plexuses, has been considered a 
possible cause of hydrocephalus Dandy and Blackfan’ favored such 
a view, but were able to produce this sequence of events in only one 
t ®*P^ninental azumals Subsequently Bedford,* who obstructed 
the vein of Galen lu a large senes of dogs, reported that collateral 
cu^labon was rapidly and adequately established so that m no case 
did hydrocephalus ensue 

Dandy and Blacfcfan,* who investigated the subject of infantile 
hydrocephalus m great detail, believed that obstruction somewhere 
along the course of the cerebrospinal pathways occurred in pracbcally 
every case The term “commurucating hydrocephalus" was applied to 
those cases m which no inteiferenee to the flow of cerebrospinal fluid 
be^ecD the ventricles and subarachnoid space existed \Vhere a block 
which prevented the egress of cerebrospinal fluid info the subaraeh 
noid space was demonstrated, the case was designated as one of 
Doncommuaicating or “obstructive hydrocephalus “ To dishnguish the 
two ^es of hydrocephalus a small quantity of a neutral preparatioa 
of phenolsulfonphthalein was injected Into the ventncie Prompt 
recovery of the dye in the lumbar subarachnoid space indicated that 
the hydrocephalus was of the communicating variety 
Noncommumcating hydrocephalus may result from obstructioD of 
the aqueduct of Sylvios or from occlusion of the foramina of Luschka 
and hfagendie Obbteration of the aqueduct m infancy usually re 
suits from congenital atresia Occlusion of the foramina of LuscJika 
and Mageodie may be congenital m origin or the result of inflam 
matory cicatrization Communicating hydrocephalus is brought about 
by blockage of the cerebrospinal fluid in the basilar cisterns so that 
the fluid fads to reach the suJci of the cerebral hemispheres Ob 
structions m the cistema are probably, in the majority of cases, of 
congenital ongm, due to failure of development of the arachnoid 
spaces 

Occasionally the Arnold Cbiari malformation, a congenital anomaly 
characterized by a prolongabon of the cerebellum and bram stem 
into the cervical portion of the spinal canal and a frequent accoiH’ 
paniroent of metungomyelocde, is responsible for the occurrence of 

- - - ’ • , , , . 1 , jjjjg 

y a 

find 

• ocfc 

at the foramen magnum A third possihUity is tnat, as a result of 
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tiete was a preceding mewngjbs the respective organism being the 
meningococcus pneumococcus type II B coli and an unidentified 
gram positi\ e coccus Two of these postmeningitic hydrocephalics 
have done well since operation one having been followed for a period 
of three years 

In nine of the thirty two cases there was an associated meningocele 
Treatment of the hydrocephalus received priority in each instance so 
as to reduce the intracranial pressure and the tension within the 
menmgocele thereby simplifying management of file meningocele 
(Figure 127) In view of the frequenev with which these anomalies 
co-p\i5t it vs the practice m this cUmc to delay surgical intervention 
in patients with meningocele for varying lengths of time This is done 
for several reasons first to determine whetlier or not a complicating 
hydrocephalus will develop secondly because the operation is better 



F £ 12T — Bvby \vrtb meouigiMnyckieeift and seven mtmlla postop- 

eralively showing j. large meningornvehx-ele ptacl cally completely regressed 


tolerated by an older miant Even if the shm overlymg the mass js 
thin and threatening rupture^ or the lesion u actually discharging it 
IS preferable to temporize Assiduous care including the use of alco 
hoi dressings protective cotton rings and chemotherapy is indicated 
to help tide the patient over such a enheaJ jtafe Thu may however 
permit entry of infection into the cerebrospinal fluid spaces as was 
probably the fact in Case I and cntical ludgment must be exercised 
in determining the optimum lime for operation 
I do not quite share the opinion of Ingraham and Hamlin that m 
cases m which hydrocephalus follows the removal of a meningocele 
tae ,s ™ caosal letation It b tree IKit IW hj drocephalus may not 
dCTelop beooote of the temoval ot the meningocele sac but the sac 
often acts as a safely valve for the hjdrocephalus and can be made 
worse after the former is closed ' 
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as well Putnam’*” has analyzed his results in several articles, the 
most recent of which appeared m 1943 He divided his cases into two 
groups, depending on whether they were operated upon before or 
after 1935 The earher senes represented cases done dunng the de 
velopmental penod of the operation There were seventeen cases in 
this group on whom a total of thirty six operations had been per 
formed Of these, only two patients survived, seven were “hospital 
deaths and eight died at a later date In the second senes, there 
were twenty five patients, the number of operations on these being 
thirty five A total of fourteen survived, four were listed as “hospital 
deaths” and seven succumbed subsequently Putnam indicated that 
there appeared to exist a correlation between mortahty and men 
tahty Thus, of ten patients with an apparently normal mentahty 
before operation, four survived after intervals of five to seven years 
On the other hand, of twenty patients known to have defective intelh 
gence pnor to operabon seventeen eventually expired A follow up 
study of 5u cases seemingly normal at the bme of operation and five 
of which were previously reported by the author in 1938 is included 
Four of the pabents were still alive and progressing well Putnam 
concluded that coagulation of the choroid plexuses should be at 
tempted m all cases of infantile hydrocephalus m whom a reasonably 
normal mentality could be demonstrated unless contraindicated by 
other comphcaboQs 

AUTHOR’S MATERIAL 

I have operated upon thirty two babies by the choroid plexectomy 
procedure for the relief of hydrocephalus The clinical diagnosis was 
confirmed by means of ventriculography or by ventricular estimation 
In a few cases differenbation between communicating and obstructive 
hydrocephalus was attempted by means of the phenolsulfonphthalein 
or combined ventricular and lumbar puncture tests Contradictory 
results were obtained at times when both tests were done so that 
they were not made part of the routine examination It is my disbnct 
impression that it is not particularly important or helpful to determine 
whether a given case belongs in the communicating or noncommuni 
cahng category Choroid plexectomy would appear to be indicated 
' ' > 

• h 
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tory disttess was obtained m tlurteai instances in Jour ot the cases 
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These infants tolerate the loss of body heat poorly so that precau 
tions must be observed to keep them wirm It is also advisable to 
supply parenteral fluid during the operation This was formerly done 
by cutting doun on a vein and suppl)ing normal saline solution in 
travenously More recently we have found that bypodetmoclysis 
suffices 

For purposes of orientation, after the scalp is shav ed and prepared 
with an antiseptic solution lines corresponding to the Rolandic fissure 
and midsagittal plane are marked with gentian violet A small horse- 
shoe shaped flap of scalp and bone « turned m the temporo parieto 
occipital region (Figure 12S) Heavy scissors suffice to cut the thin 
bone once an openmg has been established If the intracrannl tension 
IS excessive and the dura tense, pressure may be relieved by punctur 
mg the ventricle The dura is opened and the ventricle exposed by 
mcismg the cortex with the electro cautery suction apparatus after 
coagulating the surface blood vessels Narrow ribbon retractors are 
used to prevent the walls of the ventricle from collapsing as it is 
emptied of cerebrospiml fluid by suction The choroid plexus is 
exposed in the body and temporal bom of the ventricle With a 
bayonet forceps the glomus and as much of the plexus m the tern 
poral horn as is passible are coagulated If it is feasible to do so it 
may be excised between dtps The ventricle i$ filled with vvarni normal 
Ringers solution We have tned both saving and replacing the 
original cerebrospinal fluid and using artificial cerebrospinal fluid 
(Hartmanns solution) We were however not able to see any 
advantage in these over warm carefully prepared Ringers solution 
No special endoscopic instruments are employed They make ex 
cision of the <■ — vi, .u - . .c j . r 

the plexus er 
lation They 

with a metal clip li peichance the coagulation has opened a blood 
vessel Aforeover we regard it as safer for the underlying basal ganglia 
and thalamus to lift up the portion of the plexus to be coagulated 
and then apply the current than to burn the tissue as it lies against 
these structures 

RESULTS 


irom the parents One pitienl expired following cauterization of the 
choro.d plems m the fourth renlnclo end another followinu a kratna 
teriuimhs pnrtcture Both these opetatms were performed after hr 
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TECIIMCAL POIMS 

In treating a case of iydrocepbaliu by cJioroid p)evecfom)' la con 
trast to Dandy s procedure the operation is performed on only one 
side inilially This may suffice to arrest the course of the disease A 
period of observation of ten days to four svccics is instituted and, in 
the event there is further enlargement of the head the procedure is 
repeated on the other side Formerly the anesthesia employed routinely 
was a combination of local infiltration wth 05 per cent novocain and 



a dilute whiskey and sugar solution sucked from a baby bottle More 
recently especially in the older infants local infiltration has been 
combined svatb avertin by rectum This has pimed highly satisfactory 
To present the craiual bones from collapsing when the sentricle is 
entered a plaster cast is applied in the form of a ring encompassing 
^be /orehead and occiput A plaster cast encasing the whole head 
CTcept for a small opening for the operation as rccommcndetf 6> 
Dandy does not seem to be necessary 
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the hydrocephalus The fifth patient is the one who is now a\vaiting 
the second operation three months after the initial one because of 
progressive enlargement of the head • 

Special mention should be made of the results obtained in the rune 
cases of hydrocephalus associated wth meningocele Two patients 
with the combined lesion died postoperatively One of these was the 
child (Case I) who died from complicatmg meningitis but in whom 
mechanically the hydrocephalus seemed to have been arrested and 
the meningocele receded In three cases, the hydrocephalus was 
arrested and the menmgocele healed spontaneously after operation 
One of these three cases was that of a child in whom a unilateral 
choroid plexectomy sufficed to bring about the desired results 
In four cases the meningocele requued surgical repair One of these 
patients made a scemmgly satisfactory adjustment to this additional 
procedure One child had a norrnal sized head and a large occipital 
meningoencephalocele This was repaired prior to the choroid plev- 
ectomies but the sac refilled. After both lateral ventricle choroid 
plexuses were removed, the sac largely receded, but the last operation 
was only two months ago A thud child m this group had a thoracic 
meningocele which showed only slight regression ^ter a unilateral 
plexeclomy, but the hydrocephalus appeared to be arrested Twenty 
months later, the meningocele was resected, largely for cosmetic 
reasons, and about one week later, the baby began to show signs of 
mcreased intracranial pressure which disappeared after the other 
choroid plexus was resected (Case VII) 

The fourth child had both choroid plexus removed and the men- 
ingocele repaired but is showing slowly progressive hydrocephalus 

CASE REPORl^ 

The following case histones will illustrate a few of die problems 
and situations encountered in this series 

Case I (J V,J H No 2S27iS) —Lumbar meningomyelocele Obseruitwn and 
wbscqucnt detelopment of progrcinie hydrocephalut Right choroid plexectomy 
Death from meningita probably ongtnaling In menmgocele 

Tins infant bom prematurely was first seen on Febraary 20, 1015, when 8 
days old because of a large lumbar meningomyeliMele Tlw sUn oveilvinv tt,-,,. 


«mpln.a „T,a thu p.pet w., TOtie,, 

.pj Sv, .dtoppl Kearny ' 
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lateral coagulation of the plexuses withm the lateral ventricles had 
failed to halt th** progress of the disease Infecbon was the cause of 
death in three instances In one of these cases the same organism 
(pneumococcus), which was responsible for the meningitis which 
precipitated the hydrocephalus, was the cause of the postoperahve 
infection The second child ied of an infection resulting from 
necrosis of the wound edges from prolonged pressure of an extremely 
large and heavy head The third baby (Case I) in this group de- 
veloped diarrhea postoperahvely and expired four weeks later Post 
mortem examinabon showed a purulent meningitis caused by a 
hemolytic streptococcus infection In this instance the source of die 
infection was probably from the meningocele 
Eleven pahents who have been followed for periods varymg from 
one to four years have done well Their hydrocephalus has been 



arrested and their progress is such as to indicate a normal mentality 
(Figs 129 IGO and 131) In five other infants the course following 
operation has also been encouraging but the time elapsed has been 
less than one year (two to eleven months) and hence insufBaenl 
to warrant a conclusive statement Of the remaining two cases one 
child, though still alive nine months after the last operation is show 
mg progressive enlargement of the head The second baby three 
months after a nght plexectomy appears to be m need of further 
treatment _ . . , , j^ne 

d they 
•d and 

. rest of 
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flap was turoed 650 cc of cerebrospinal fluid evacuated from the ventricle and the 
choroid plexus coagulated The pabents postoperative course was marred by pneu 
monia which fortunately responded to chemotherapy At IhC time^of discharge 


si ghtly 

Case IV (J G, J H No 263417) -Congemfiif communicatmg hydrocephalut 
Bilateral choroid pleteetomy tVeW «/ler three and one half \ieort 

This infant was bom prematurely during the eighth month of gestation and at 
the tune of birth weighed 3 pounds 12* ounces He appeared to be mahing sabs 
factory progress until the age of 6 months at whidi tune enlarsement of the head 
was Erst not ced At the time of admission t > the hosp tal on March 31 19 15 the 
Circumference of his head measured 485 cm His ticurologic status was tn no way 
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formed on April 13 19-43 Postopeialiveljr severe d atrfiea developed and desp e u 
lanety of treatment the baby d ed cm April 16 1945 Postmortem etanuDatjon 
disclosed a purulent mening tis caused by a hemolytic streptococcus 

It IS noteworthy that following operabon there » as a cons derable decrease In 
the sue and state of tens on of the myelomeniogocele (Fg 1 ) 

Cc M M I I \ » 

menin 

«. In«1aruary31 1942, 

lelivery her 
ly 11 infant, 
unbar puflC 


depth of 
ynwplio* 
nt of the 
sod » 
into the 


of the operation 

CaseIHIR N J H No Z43980) -Congcn Mf A/drocepholu* communtca lug’ 
VTuJatero} ple^ectomj \\ eU after four ffeari 

At the age of two moDths this babvs bead wa« noted to be larger than normal 
G ov^ and development we e otherwise not retarded When the Want was w*' 
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Unfortunately he had de\eIoped nephrosis, but from a neuropsychiatiic standpoint, 
he 'was unchang^ He was alert and and his head showed no fnrthet 

enlargement 

Case VII (F W.J II No AA783^. M H No AU6\-Jnfantih hydroceph- 
alus, certicodoTsal meningocele Risht ehorold j^ezectomy imth arrest of hydro- 
cephaltis Recurrence of hydroeephdlxts, foOotoing ezcUion of meningocele Left 
choroid plcrertomiy loith improtement 

This infant was Erst seen in February, IfMS at the age of 8 months because 


accentuation of the digital markings mdicalive of increased intracranial pressure 
The patient was admitted to the hospital where sentriculographic studies were 
performed These showed a constdenble dililaooa of the ventncular system On 
Apnl 11 1945 a right choroid pieseclomy was performed Following operation the 
child did well and when seen about a month later the fonlanellc was scaphoid 
and (he menmgocele sbglitly smaller During the sis months period between May 
and November 1945 the circumference of the head remained unchanged (52 cm ) 
On Decembr 4 1946 the patient was readmitted to the liospital for the purpose 
of repair ne — j» - 

genee 
stiU ur 
were 

fcrmeu on Ueremher K lust, m - t t i 


SUMMARY 

Thirty two infants with congenital hydrocephalus were operated 
upon by UTidateial or bilateral choroid plexectomy In nine of the 
cases Uiere was an associated meamgocele 

Tlie operations were done by applying a plaster ring around the 
pahents head to prevent the bones from collapsing No venlnculo- 
scope was used 

In cases ™ih associated meomeocele. the hydrocephalus „as 
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V (i>t S,J II Ko iSOS'il) ~Meningocoecvt menmelll) foItoiLcd by 
hydrocephalus Bilateral choroid fdexeciomij Weft after four yean 

At the age of 4 weelii, Oui baby developed a febrile lUneir, accompanied by 
vomiting and several episodes duniig which she would “stiffen out” Except fot 
tense ibnCanelles, physical eiaminalion on admission to the hospital on Januaiy 2. 
19-11 was negative A blood count revealed 37,400 white cells with a preponder 
ance of poI>TnorphoDuclear leuhocytes Lumbar pimchire showed cloudy, xantho- 
chromic fluid containing 7700 while blood cells 08 per cent of which were poly 


heirin tr\ Iv' t«o V«- 


her head measured &iJS cm 

CasbVKM L.JH No 280111) -IlydroeephelwfoUcnclneB eohmemngitu 
Bilateral choroid plexeetotni/ Doing ireB tiro yeon after operation 

- • < • • . • 111 . .-1 


1914 at the age of II months his bead measured 54 cm in circumference the 
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Unfortunately he had de^ eloped nephrosis bvt from a neuropsychiatnc standpoint, 
he was unchanged He was alert and happy and his head showed no further 
enlargement 

Case VII (F W.J H No AA7S332 M H No 41461-fn/an(ife hi/dfoceph 
flfus certicodorsal meningocele Bight choroid pUsectomy ioith atrett of htjdro- 
ccphalus Rceurrence of ht/droccphaftis, foBotCing excision of meningocele l.eft 
choroid plexectomy tcilh improicment 

This infant was first seen in Febniaty 1945 at the age of 8 months because 
of progressive enlargement of the head and uuhility to sit up He was bom at full 
term, forceps having been appLed to facilitate dehvery A mass was noted at 
that tune in the upper dorsal region Enlirgement of the th>-mus was diagnosed 
soon after birth and x ray therapy administered 

\Vhen the patient was eTamined at the age of 8 mondis there existed an obvious 
h)drocephalus the circumference of the head measuring 49 5 cm In addibon there 
vias a meiungocele at the lesel of the cervicodorsal spine Skull films revealed 
accentuation of the digital markings indicative of increased intracranial pressure 
Tlie patient was admitted to tlie liospital where ventiiculographic stud es were 
performed These showed a consideiaWe dilatation of the ventncular system On 
April 11 1945 a right choroid plexectomy was peiformed Following operation the 
child did well and when seen af^Mt a month later the fontanelle was scaplio d 
and the meningocele slightly smattei During the sit months period between May 
and November 1945 the cucumfeteoce ol tlw head tematned unchanged (52 cm ) 
On Decembr 4 1946 the patient was readmitted to the hospital for the purpose 
of repairing the meningocele At that time he appeared to possess normal intelL 
genee his vision was good and he bad learned to control bis sphincters He was 

■■ ,' ■■ ■ I • ' ' ‘ • .11 ' 

, V t/M Ml*, uiv non g A sxmiaicj ul iiiieu oy ependyma) 

cells The chJd s status remained unchanged till about the third postoperative day 
IfrlheubecimeimUble begarvtovomil and developed a biUteral abducens palsy 
The optic nerve heads wl ich previously hid been oh^rved to be normal were now 
blurred and the retinal vems full It was obvious the child was suffering from a 
reoirrence of increased Intracranial pressure For a slioit time he seemed to improve 
and the right abducens weakness disappeared Signs of mcieased pressure re 
airnp-iro i *-• performed 

i left choroid 
this opera 
^ - much more 

a vii and the lett abducens palvy became ksv pronounced At the tune of discharge 
onJanuaryS 1947 the hydrocephahisappeared to have become arrested once more 

SUniMARY 

Thirty two infants vntli congenital hjdrocephalus were operated 
upon by unilateral or bilateral choroid plerectomy In nine of the 
there was aa atsoctated ttKcwngoceW 
he operations were done by nppljing a plaster ring around the 
pa lents head to prevent the ^nes from collapsing No ventriculo 
scope was used 

In cases with associated meningocele the li>drocephalus 


was 
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treated first and often the meningocele healed spontaneously there 
after 

Seven patients died immediately after operation Seien others died 
shortly afterwards 

Five patients have bttn followed for from t«o to eleven months, 
and eleven patients for one to four years— in all of lliese, the hy 
drocephalus had been arrested at tlie tune of the last follow up visit 

Of the nine patients with hydrocephalus and rntningocele, two died 
In three in whom the hydrocephalus was arrested, the meningocele 
healed spontaneously In the remaining four, though ihe hydrocephalus 
was arrested, the rneningocele requu-ed surgical repair 

CONCHJSIO>S 

Choroid plexeclomy, even in unseiccted cases of congenital in 
fantile hydrocephalus, may serve to arr«f the process in about 50 
per cent of the patients 

The operation Is done preferably without the use of a special ven 
triculoscope 

In cases with associated mcniogocele, the latter often heals spon 
taneously when the hydrocephalus is arrested 
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MSUAL FIELD STUDIES IN NEUROSURGERY 
Max CiiAMtiy, M D * 


OsE of the important functtons of the opthalmologist in neurosur 
gical diagnosis is the study of the visual fields While in some cases it 
does not help, in others it corroborates a previous diagnosis, and in 
still others it may furnish the most important cntena for diagnosis 
and surgery 

The normal visual field depends on the integnty of the visual path 
vva)s, so that any interference with the pathways will give cor 
responding changes in the visual fields, and lesions not interfering 
with the visual pathways will yield normal fields The very lack of 
interference with the visual pathways may be of chnical significance 
where the existence of a tumor is made known by other means 
An intracranial mass may interfere with the visual pathways in one 
of two ways (1) direct pressure by tlie mass upon the pathways 
their blood supply or the immediately surrounding tissues, (2) ob 
struction of the normal (low of cerebrospinal fluid causing generalized 
increased intracranial pressure and papilledema 
^Vhere a lesion does not interfere cither directly or indirectly with 
the visual pathways, such as in cirly parasaggital or frontal lobe 
tumors, the peripheral visual fields are apt to be normal and there 
fore, of no help in localizing laterahzing or even establishing tbe 
existence of a tumor In such cases, one obtains far more information 
from the electroencephalogram or air studies Such tumors are not 
apt to cause papilledema early and, therefore, the study of visual 
fields does not help except m a negative way 
On the other hand tumors that cause generalized increased intra 
cranial pressure early may give early enlargement of the blind rpot 
sufficient to make the diagnosis of papiHodema fair/y reasonable even 
when ophthalmoscopic findings are still questionable Such findings 
are frequent m tumors of the posterior fossa and tumors blocking the 
ventricular system, such as third ventricle tumors, with no locahzing 
effect on the peripheral fields Such a case is seen in Figure 134 m 
which the history and physical examination, including skull plates 
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hyperopia m each eye and, for this reason, several of the examiners 
were inclined to behe\e that appearance of the disk was due to 
pseudopapilledema However, persistent and definite enlargement of 
the blind spots was accepted as evidence that this was true P^Pu 
ledema Pseudopapilledema should not cause enlargement of blind 
spots ' Tlierefore, air studies were done, and an obstruction of the 
third ventricle was discovered Operation revealed a third ventricle 
tumor which was surgically removed 
Another case in winch the discovery of a brain tumor was made 
possible through the study o! visual shown in Figure 135 





Fig 134 — Dr6ni(e enlargement of the blind spots in a case in svhich the nature 
of the blumng of the disks was quesiionabto Thu onlirgemenl made the diagnosis 
of p-ipilledema quite definite 

This was a 21 year old female nurse, who was generally considered 
psychoneuTotic The disVs were only slightly suggestiie of pand 

IT— - , 


1 wuui me auuve cases, there was not enough indication for air 
studies until the enlarged bhnd spots were discovered. For early 
enlargement of die Wind spot, one must use minimal types of stimuh 
and careful interpretation Before considering a small degree of en 
largement as pathological, one most be careful to rule out fundu- 
scopically visible local causes such as peripapillary choroidal degen 
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eration of myopia, chonoretinitu |iutapapi]lans, large scleral crescents, 
choroidal sclerosis, medullated nerve fibers, as well as closely grouped 
retinal vessels causing large angioscotomas 
In differentiating paptUedema from optic neuritis, visual field shidv 
IS of paramount importance and may, in the early stages, be the only 
way of distinguishing the two conditions ITiis point was emphasized 
by the author in a recerit article,^ and illustrated by a case presented 
in that article In this case, there was bilateral ophc neuntis with 
retention of good central vision This particular patient complained of 
headache and, therefore* in view of the bilaterahty of the fundus 




Fig J35— Rffinite entargrmtnt of the blind spots in a case in which a qu« 
ti(in of blumng of the duls was presrnt This eolargemenl was the first real 
evidence of papilledema 

findings and the retention of good central visual acuity as measured 
on the Snellen chart, was considered to have a brain tumor However, 

• ’ ' I - - It .u-t },ad para 

. therefore 

scotomas 
e further 

course of the case bore out this diagnosis 

In temporal, parietal and ocapital lobe lesions, the patients are 
act to have homonymous field defects of various types depending on 
the site of mterference, and that often serves to corroborate the etisU 
ence of a tumor determined by other means However, where other 
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findings are minimal or queshonaWe, a definite homonymous field 
defect can be of great importance in diagnosing a postchiasmal lesion, 
as demonstrated in Figure 136 

Perhaps one of the most practical uses oi perimetry is found in 
chiasmal and prechuismal lesicms A large percentage of lesions in the 
region of the chiasm may cause visual field defects and this inter 
ference with vision may he the first symptom to bring the patient to 
a doctor The patient may complain of defective vision before he is 
conscious of any headache or changes referable to malfunctions of 
the pituitary gland Sucb a case is shown m Figure 137 While ad- 



Fig 136 -A small amount of left homonymous field defect giving definite evidence 
of Interference with the visual pathways and definite lateralization 


\auced lesions of the chiasmal area will give the classical bitemporal 
hemianopia, even the earhest ones, when carefully studied on the 
tangent screen, will often show enough hemtaaopic characteristics to 
localize the interference m the chiasmal area Such cases, in the early 
stages, are not infrequently passed oE as retrobulbar neuritis unless 
very careful perimetry is done 

Chiasmal interference may be demonstrated by the visual field 
sj^dies Mhen other findings, including x-rays, are nonmfonmhv^ 


•u juij; lases, ttie hemfanopic features of the field 
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serve to place the lesion in the legum of the chiasma, while the lack 
of pituitary malfunction diminishes the likelihood of an intrasellar 
pituitary tumor 

interference js far fonvard, ivell away from chasm, ihe 
ditferenliation between retrobu/hor neuritis and a mass lesion may be 
quite difficult However, sooner or later, such lesions involve the 
chiasm to some extent so that careful pcnmetiy wall bnng out some 
hemianopic defects in one or both eyes Such hemianopic features 
may be missed unless varying quantitative and qualitative tests are 
u'ed In such instances, the use of ted test objects is often helpful 
However, this differentiation of prechiasmal mass lesions from retro- 



Fig 137^Fie]d findings >n a case of pstuilaiy adenoma This patient had no symp- 
toms save for some blumng in the left eye 


bulbar neuntis will often pose senous diagnostic problems, and even 
with the most careful penmelry, may remain difficult of solution Of 
course, in most cases, careful field studies and clinical eTaminalion 
• ’ * ’ ' • *- ismal mass 

spicious of 
lan two to 
the other 

eye Such cases warrant angiography and air studies to rule out 
tumors and aneurysms If the presence of a tumor or an aneurysm 
cannot be established by those means, and the patient continues to 
lose vision, one mi^t even be justified in cspforing surgically, since 
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a suprasellar meningioma not showing np on x ray may be found and 
removed thus saving the patient froov going blind and perhaps from 
losuig his life 

Finally m cases of brain tumor where the diagnosis depends to a 
great extent on the finding of ophc atrophtj and the funduscopic ap 
pearance is questionable perimetry becomes very important In such 
cases physiological temporal pallor may be difficult to difEereniate 
from true pathological pallor and a normal visual field will speak for 
physiological pallor while a defect in the field will point to true 
atrophy In such cases one must not content himself with routine 
Geld studies but must use Yninimal stimuli in order to detect mmimal 
evidence of interference in the vanous portions of the field 

SmiMARY 

The study of visual fields is of great aid m diagnosmg and localizing 
brain tumors While the findings may be only corroborative in some 
cases m others they may be the only evidence to stimulate further 
studies which lead to the discovery of a bram tumor In still other 
lesions visual field studies may be the most important findings to 
indicate the existence and location of a mass lesion and help to 
differentiate the condition from inflammatory lesions of the optic nerve 
and chiasm 
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THE REPAIR OF FACIAL PARALYSIS OF OTITIC ORICI> 
Thosjas G Tictle, M D • 

The first attempt to "cure" facial paralysis by surgical means was 
probably made by Drobnick, in 1S79, when he anastomosed the spinal 
accessory nerve to the facial nerve with some beneficial results— as 
some of his confreres reported, however, the first recorded operation 
was done by Ballance, in 1893, who did perform and record the same 
operation ^Vhlle the results were fairly satisfactory in that mosements 
of the fanal muscles were partially restored, nevertheless there were 
annoying associated movements, le, when an attempt was made to 


pens when the hypoglossal nerve is used half of the tongue partially 
atrophies and the same annoying assoaated movements occur espc 
aally when the patient is eating 

Many cases of anastomosis were rqaorted both in this country and 
abroad but their results were far from satisfactory Duel and Ballance 
evpenmenting on monkeys and baboons-and after trying out the 
different nerves used m the previous anastomosis operations-advo- 
cated, in 1992, the direct line repair as the operation of choice in 
these cases Although, la 1930, fiunueU’ had operated in a case of 
facial paralysis using a piece of sural nerve from the leg to bridge 
the dehiscence and thus had restored the facia! movements this was 
unknown to them I beheve that the universal use of the direct line 
repair in restoring function to a paralyzed face is undoubtedly due to 
the extensive work on animals and humans undertaken by Ballance 
and Duel 

Any nerve can be used for ibis type of graft, be it motor or sensory 
—reversed or unreversed, but, of course, a sensory nerve is preferable 
as no muscle is paralyzed when this nerve is used. Degenerated and 
heteroplastic nerves can also be used, id fact, they were used by Duel 
and myself la quite a number of cases with equally good results 
Duel advocated, and subsequently used, only a degenerated nene, 
for he thought that with it the tune of recovery would be shortened 
and the end results possibly better, but this has not proved to be 
true The idea of degenerating the nerve was that when it is severed 
it undergoes what is known as wallenan degeneration In a degen 
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erated nerve one has a set of empty tubules through which it was 
thought the new neurons growing down would all pass but this 
IS not entirely true as most of the neurons grow along the sheath 
I prefer the use of fresh grafts for the reason that it eliminates the 
preparatory operation as well as a longer hospitalization 

There are two types of cases that are suitable for operation (1) 
those due to injury and {2) those resullmg from a tosic infection such 
as acute otitis media acute mastoiditis chronic mastoiditis and the 
so called “Bell s"— or refrigeration— palsy 

FACIAL PARALYSIS DUE TO INJURY 
In those ca'cs of facial paralysis due to injury, especially following 
i mastoidectomy where the paralysis is complete upon recovery 
from the anesthetic one cart be leasonably sure that the ner.e 
has either been screred or badly damaged I believe that these 
cases should be investigated immediately or just as soon as the re 
spouse to fatidic stimulation is lost This response to (atadic current 
as shown by the experiments on the mooleys and baboons is lost 
within a period of from forty eight to seventy two hours if the nerve 
has been severed or badly damaged While the response to faradic 
current is not the “list word” in the testing of nerves I think it is one 
of the best indications thus far advocated of what has happened to 
a nerve I rely greatly upon this reaction together with my clinical 
experience gained over a number of years m the observation of over 
three hundred cases of facia! paralysis upon which I have operated 
In cases in which there is a loss of faradic response and the angle of 
the moutli in repose is drooping the tonus of the muscle has been 
lost however where there is a loss of faradic response and the angle 
of the mouth m repose is nearly even one may surmise that there is 
a slender connection left-enough to supply tonus to the muscles 
These are the cases over which one can debate the advisability of an 
operation or a period of wishful waiting 
ParTl)sis that comes on several days after an operation or injury 

ilwajs means that the ’ ' 

md some fibers have b« 
pushed ihrough the s> 
formed or a neurit 
off the impulses tli 
oped A daily test v 

If the response to uie cuiieni is lost and the angle of the mouth m 
repose starts drooping then one is justified in uncovering the nerve 
vnd iiisestigvtmg should the response to faradic stimulation be re 
tamed regardless of liow complete the facial paralj-sis surgery is 
contraindicated because I have never seen a case of this kind in which 
recovery did not occur There has been much controversy as to 
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whether one is justified m waiting for infection to clear up Let me 
say that infection is no contraindication to either a nerve graft or a 
decompression operabon, my results have been equally as good in 
both infected and nomnfecfed cases This fact I believe has now been 
conceded by other operators 

Operation.— A postauncular incision is made regardless of whether 
the previous operabon was done endauncularly or postauncuIarl>, 
the periosteum is retracted and the old mastoid cavity exposed, the 
stemomastoid and the posterior belly of the digastnc muscle are freed 
from the bp of the mastoid, the tip of the mastoid is bitten off (1 use 
a small pair nf rongeurs) and the faaa] nerve is exposed at the stylo- 
mastoid foramen With this procedure it is much easier to uncover 
and find the nerve at this site than with any other method— especially 
if the previous operabon was done a few months before Since the 
mastoid cavity nearly always will be filled with granulations and scar 
tissue It IS impossible by other means to recognize or pict up the 
nerve in this cavity If a search is made for the nerve in order to un 
cover it up to the site of the previous injury, 1 am sure that if it has 
not already been cut or badly damaged, it will be at the cod of the 
operahont Of course, if the operation was very recent, it will be pos 
sible to uncover the nerve starting from the site of the injury, never 
theless, the easiest and the safest way is to pick it up fit the stylo- 
mastoid foramen since the distal end should al\va>$ be uncovered 
completely (Beginning at this stage of the operation, and until its 
complebOD some type of magnifying glasses should be used With 
them less injury will be done to the nerve when uncovering it, more 
details of the injury will be observed and, during grafting better 
apposibon can be obtained ) 

The roof and sides of the fallopian canal are now removed if pos 
sible up to and beyond the site of the injury, of course, if the nerve 
has been injured up to the geniculate ganglion it is impossible to go 
any farther The nerve is inspected and, if a piece is missing, one 
must choose between two procedures a nerve graft or a rerouting of 
the nerve Rerouting of a nerve means Us removal from its bed in 
order to shorten the distance between the proumal and distal ends 
in other words, it is an end to-end anastomosis I prefer the graft 
operabon for the reason that, in removing the nerve from its blood 
^ ^ ’ — s- r ™.r »i ch rj,prl There must nec- 

ing Its course and 
ilalions which arc 
• injury to the graft 

• ten 1 have grafted 


the nerv e instead ot rerouiing ii. ^ t 

rraftinf the Aerce— After the nerve has been uncovered from the 
stylomastoid foramen to the site of the injury fn the distal end, and 
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healthy nerve has been encountered m the proximal end, the torn 
nerve ends are cut off squarely above and below the injury II 
nerve has been severed for about three months there will be a club- 
bing of the proximal end This dubbing, or neuroma, is the result of 
neurons ^owin& down from the biawi which, after finding nothing to 
which to attach themselves have a tendency to turn and go bade, thus 
forming a neuroma This neuroma must be excised The sheath is then 
sht over the entire eicposed nerve, the dehiscence \s measured m mil 
limeters and a piece of fresh nerve is taken from some nerve in the 
body (I use the anterior femoral cutaneous nerve— a branch of the 
crural nerve ) Ihis piece of fresh nerve is fitted snugly between the 
severed ends making certain that Uie graft is several millimeters 
longer than the dehiscence because, if it is too short, one has trouble 
when trying to relocate the severed nerve If trouble is encountered 
when trying to locate this or any other nerve— and it may occasionally 
occur— several small strands of nerve may be used for the graft, : e , 
a cable graft A nerve larger than the facial nerve is never used be 
cause with a larger nerve there is more danger of necrosis, thus de- 
feating the desiced results My espenence with the cable graft m a 
number of cases suggests that it may be the best to use In using one 
nerve or several strands one roust make certain that the ends fit snugly 
and that no blood clot intervenes between the two ends 
ni 1, - — ' • * • 


iiiur IS just as good— or far better— than any artificial glue one can 
make Ordm-inly, sutures arc not used to hold the ends together for 
two reasons first, the graft is m a trough that is formed by the bottom 
of the fallopian canal which is immovable, and, second sutures tend 
to form scar tissue xvbich helps to retard the growth of the neurons 
Hoivever, if (he graft is done in soft tissue then it is necessary to fix 
the ends with a suture or. preferably, a fibrinous glue If a small 
strand of nerre is left beftveen the injured ends-and especially if 
there IS a slight soluntary motion m any part of the face-the strand 
must not be cut out A fresh piece of nerve is lucked m beside U 
betueen the damaged ends of the nerve r 

A piece of gold leaf is now laid over the entire exposed nerve 
Although this IS not absolutely necessary, it tends to hold the graft 
m place and it keeps the packing from sticking to the nerve Narrow 
strips of packing gauze moistened in saline solution are packed lightly 
into the wound I do not advocate the use of strong antiseptics m 
the wound because I believe them to be detrimental to the graft If 
the grafting follows a sinqile mastoidectomy, the dressing is changed 
as often as necessary to keep the wound clean At the end of a week 
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newly formed auditory 


canal This dressing is also changed as re- 


has formed m the ner\e sheath or the sheath and a few strands of 
the nerve hase been cut, then it « necessary only to *ht the sheath 
’ ’ - r *1. . _ ^ j,o{ neces 

is treated 
packing u 

U!>eu K must ue laiu iitviiiiy miu i «. wvui u pnt any 

pressure on the exposed nerve 

FACIAL FARAt^SIS OF TOXIC ORICIV 
Preoperaiite raralytis -Pactal paralysis that accompanies acute 
otitis acute mastoiditis and chronic mastoiditis or the so^aUed 
"Bell or refngeration-palsy is usually due to an edema resulting 
from a toxic neuntis Acute otitis rnedia accompanied by facial par 
alysis IS in itself no indication for an immediate operation unless there 
IS a quick loss to faradic stimulation and indications of a mastoid 
involvement These are the cases that should undergo a simple mas 
toidectomy only wthout decompression of the facial nerve If how 
ever the paralysis persists and shows no improvement over a period 
of from SIX iveeks to h« o monlhx then one is fastiriecl In ^(‘CompressiDg 


diately Unc.-ovenng the nerve m all of these cases Is a UeOaiao e 
question I have seen many of the cases clear up following a radical 
mastoidectomy especially those in which no Astula or signs of an 
osteitis could be observed in the fallopian canal however if these 

I 


nartially decompressed as has been advocated by some surgeons 
" “Bells PaUv Becov ery occun spontaneously in 85 to 90 per 
cent of the cases of BeUs Palsy while in 10 to 15 per cent it does 



443 


REPAIR OF FACTAL PARALYSIS OP OTtnC OMGIN 

not— or IS only partial The latter cases should have the benefit of 
surgery No known medicine such as prosligmine, vitamin B, or 
potassium iodide has been of value in my experience although one 
may be )ustified m ptesenbrng such medicatiou as a placebo Least 
likely to clear up spontaneously are those cases in which considerable 
pain IS felt over the temporal, the zygomatic or the postauncular 
regions In all cases of Bell’s palsy 1 rely to a great extent on the 
response to faradic stimulation If a response is obtained the paralysis 
will clear spontaneously if the response is lost the paralysis is not 
likely to subside or will clear only partially In any case in which 
response is lost and the angle of the mouth is drooping when m 
repose, a decompression operation should be done after a period 
of SIX weeks of waiting 

Operation —The usual postauncular incision is made as for a mas- 
toidectomy, the periosteum is teUacled, the cortex removed and the 
cells are cleaned out over the descending portion of the fallopian 
canal (a complete mastoidectomy is not performed), the tip of the 
mastoid bone is bitten off and the nerve exposed at the stylomastoid 
foramen, it is uncovered up to the honiontal semicircular canal, the 
sheath is slit and the wound completely closed If this operation is 
to prove successful, it should be performed within a period of from 
four to five months after the onset of the paralysis, the results of 
operations performed by me at a later dale have been very dis 
couragmg 

COISTIUINDICATIONS TO ItEPAin 
Cases not suitable for a direct line repair, end to end anastomosis 
or any of the former anastomotic operations are those m which the 
response to galvanic stimulation is lost this may cover a period of 
seierai years Such loss indicates that the muscles have atrophied or 
become fibrosed making an operation fruitless (my results have been 
negati'.'C ) altliough SulUvan* reported a case of fourteen years’ stand 
ing in uhich cure was obtained by means of a nerve graft The 
iients is the inability to close the 
wind or when exposed to strong 
jmatic conjunctivitis but I have 
seen only one patient who developed an ulcer of the cornea 

ItETUrcS OF FlI^Cr^ON 

Best results are obtained in cases in which a decompression is all 
that IS necessary \’oiunfary motion starts to return within a period of 
three to sir months Where a graft operation is necessary, it takes 
Irom SIX to tune months for valuntaiy motion to start to return, m 
fact. I have seen a few cases tn which signs of relum of motion did 
not ippevr for a period of fourteen montlis This voluntary motion 
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wll firsl be Doticed in the comer of the mouth and it can be brought 


motion ^vlII always be very gradual The function of the frontalis 
muscle will practically never return, therefore the patient %vill not 
be able to wnnkle the forehead oo the paralyzed side (However, I 
have four cases in which the frontalis muscle does function ) My 
this function practically never returns I do not know although one 
explanation is that the fewer contractile elements present in the 
frontalis muscle degenerate before innervation has been established 
(Martin) * A shght associated movement will always be noticeable, 
especially when the patient attempts to wink and close the ejes 
tightly this IS probably due to a splitting of the neurons that takes 
place during the regeneration of the nerve Elevation of the upper 
hp will not be as good on the paralyzed as on the nonparalyzed 
side and, when the patient smiles, the teeth are more prominently 
displayed on the nonparalyzed side Very often a slight twitch will 
be obsewed for the first few years and this will be aggravated by 
the patients self consciousness 

A FEV OBSERVATIONS 

^Vhlle the classical signs and symptoms of facial paralysu are 
not mentioned in this paper, there are two signs to which I would 
like to draw attention First, alf patients with complete facial par* 
alysis can move the upper eyelid Even in a case m which the nerve 
was gone from the gemculate ganglion to the parotid gland, I have 
observed that the eyelid suU moved It is the lower eyebd that docs 
not move Second, there is only one way to defemune whether a 
patient while under an anesthetic has a facial paralysis and that is 
to detect movement of the alae nasi muscle on one side and not 
on the other 

In my senes of cases in which paralysis followed a simple mas 
toidectomy, I found most often that the operator had gone too low 
in searchmg for the antrum and had made one just below the hon 
zoTvtal semiarcular canal, thus sevenog the facial nerve In other 
cases the nerve had been u]ured in probing the antrum or m enlarg 
ing it and attempting to curet granulations from its floor, and when 
curefjng the retrofacial cells that often open into the descending 
portion of the fallopian canal or go under it Mere the paralysis 
followed a radical mastoidectomy the nerve was usually injured on 
the floor of the antrum where the bone covering the nerve as it crosses 
the middle ear is very thra In others it was injured at the apex of 
the facial ndge when shaving down the bone where often there is a 
dehiscence m the canal which may be covered with granulations. 
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these granulations should ahvays he inspected careWly and removed 
with the greatest of caution if this accident is to he avoided 

after TREA'niENT 

Some form of support should be used to hold up the sagging 
muscles strapping up the paralyied side by means of adhesive 
plaster or Scotch tape of using a hooh m the comer of the mouth 1 
prefer the hooh because as tlie j^tient desires it can be lerftoved mid 
replaced it does not irritate the slan as does the adhesive plaster or 
Scotch tape Some form of massage is advisable preferably wfh a 
galvanic machine for it helps to present atrophy of the muscles is 
physically stimulating and ^osts the patients morale Patients are 
prone to place great faith in the curative powers of lome form of 
electrotherapy 

Reeducation is of great importance By sitting in front of a mirror 
the patient can practice smilmg laughing and talVmg to himself 
with particular ernphasis on the paralyzed side this practice will help 
film regain more symmetry of facial egression 

SUMMARY 

The face will never be as symmetrical as before the onset of the 
paralysis but if the operation is performed shortly after the onset; 
there should be about 90 pet cent return of function There are 
times when the patients face will not looh as well as it does at 
other times exposure to cold and fatigue are often responsible for 
this A photograph should be taVen of the patient smiling and with 
the eyes cfosed before and after the operation Years liter when 
patients return regretful Oiat the postoperative result is not more 
perfect it is heJpfui in improving their outlooV: to have the photo 
graphs as proof of how grotesque was their appearance at the onset 
of the paralysis 

The return of function will ahvays he gradual regardless of which 
opention is performed Ninety per cent of all operations should be 
successful when the injury js found to be in the fallopian caml if the 
operation is performed wuih meticulous care and shortly after the 
accident 
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PEKIPIIEHAL NERVE INJURIES 
Some Recent Progresi in Treatment 
P. G SOMEBNTLLE, M B , F R CS (Enc )• 
INTnODltCTION 

The major part of our Icnowledge of peripheral nerve surgery has 
been acquired during the past thirty years and interest has waxed 
and waned largely as the result of the two major wars which have 
occurred dunng tins period Previous to the war of 1914-1918 there 
was but httle helpful literature, the outstanding contributions being 
Weir Mitchell's fn/«ricj of Nerves and thetr Consequences (1872), 
and Shenen’s monograph published m 1908 as a result of his work 
svith Head The latter postulated his theoiy on cutaneous sensahon 
which has since prerved untenable \'iewed broadly, peripheral nene 
surgery was a nesv and largely unexplored field There was little 
authentic information available and still less knowledge of what was 
to be expected in the way of end results 

As the result of the 1914-18 war, valuable lessons were learned 
Many procedures were tned such as neuroplasty (the turning down 
of a flap from the proximal to the distal stump) or the joining of di 
vided ends by a sheath of fascia or vein graft, only to be discarded as 
impracticable 

End-to-end suture was established as the only effective means of 
producing reinnervation The preoperative and postoperative treat- 
ments and the treatment of the lesion recovering without operation 
were systematized, and the importance of preserving joint mobility, 
especially that of the smaller joints of the hand and foot, became 
apparent 

It IS unfortunate that so much material which became available 
dunng the first ^Vorld War, and from which so much was learned, 
should have been allowed to disappear without the most having been 
made of it Two difficulties are apparent Firstly, there was no stand 
ard method of recording the progress of the lesion Secondly, the 
available statistics were somewhat meager and there is no statistical 
record of the vast numbers of patients who were operated on No late 
follow up showing true end results on a large scale was possible 

In the late war these two major defiaencics were overcome In the 
United States, the Fenphera! Nerve Registry was established by the 
Surgeon General in 1944, and Woodall and Lyon recorded in 1946 
that over 7000 cases had already been reported In the United Kin g 
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PERIPHERAL NERVF INJURIES 
»• 1 1 Ti V yiiij tj,e cooperation of the Min 

efficient foIIo%v up system which 
the M R C has laid down cer 
tain catena for sensor) and motor recovery which are used in all 
peripheral nerve centers so that the records may conform to a set 
standard These catena are 
Aiscssment of Sensory Rccoiery 

50 Absence of sensibility in the autonomous zone 

51 Recovery of deep cutaneous pain sensibility within the 
autonomous zone of the nerve 

52 Return of some degree of cutaneous pain and touch sen 
sibihty within the autonomous zone of the nerve 

53 Return of superficial cutaneous pain and touch sensibility 
within the autonomous zone of the nerve 

54 Return of sensibility as in stage 3 with the addition that 
there is recovery of 2 point discrimination within the 
autonomous zone 

Assessment of Motor Recovery 
MO No contraction 

Ml Rclum of perceptible contraction of the proximal muscles 
M2 Return of perceptible contraction in both proximal and 
distal muscles 

MS Return of function m both proximal and distal muscles to 
such an extent that all important muscles are of sufficient 
power to act againnst resistance 
M4 Return of function as in stage 3 but with the addition 
that all synergic and isolated movements are possible 
M5 Complete recovery 

It IS estimated by Spurling and Woodall that there were 2500 
peripheral nerve injuries occurring in the Second World War form 
ing 105 per cent of battle casualties For this reason it is often 
thought that penpheral nerve surgery is of importance only in war 
and plays only a small part in avilian practice However with the 
frequent accidents occumng in industry and on the roads the number 
of peacetime injuries is mounting Bristow illustrates this with figures 
from two nerve centers m the United Kingdom 

Jan ht 1941 to Dec 31jt 1946 
Gunshot wounds 

Accidenfal damage motony fc tic 
Fracture or dislocaton 
Laceration 
Total 

In addition injuries to digital nerves are becoming increasingly fre 
quent and their repair is being more often attempted thanks to the 


2196 

159 

I5I 

130 

2638 



PERIPHERAL iNER\E I^JURIES 

Some Recent Progress in Treatment 
P G SoiiEmiLLE, MB, FJI CS (E.NC.)* 
iNTnoDUcno> 

The major part of our knowledge of peripheral nerve surgery has 
been acquired during the past thirty years and interest has waxed 
and waned largely as the result of the two major wars which ha\e 
occuned dunng this period Previous to the war of 191-1-1918 there 
was but httle helpful literature, the outstandiog cootnbuHons being 
Weir Mitchells fn/iincs of Nerves and ihetr Consequence* (1872), 
and Shenen’s monograph published in 190S as a result of his work 
with Head The latter postulated his theory ou cutaneous sensatioD 
which has since proved untenable \'iewed broadly, peripheral nene 
swgery was a new and largely unerploied field There was httle 
authentic information available and still less knowledge of what was 
to be expected m the way of end results 

As the result of the I914>18 war, valuable lessons were learned 
Many procedures were tned such as neuroplasty (the turning down 
of a flap from the proximal to the distal stump) or the joining of dr 
sided ends by a sheath of fascia or vem graft, only to be discarded as 
impracticable 

End to-end suture was estabbshed as the only effective means of 
producing reinnervation The preoperative and postoperative treat 
ments and the treatment of the lesion recovering without operation 
were systematized, and the importance of preserving joint mobility, 
especially that of the smaller joints of the hand and foot, became 
apparent 

It IS imfortunate that so much roafcnal which became available 
during the first ^VorJd ^Var, and from which so much was learned 
should have been allowed to disappear without the most having been 
made of it Two difficulties are apparent Firstly, there was no stand 
ard method of recording the progress of the lesion Secondly, the 
available statistics were somewhat meager and there is no statistical 
record of the vast numbers of patients who were operated on No late 


that over 


rOOO cases had already been reported In the United king 


. Surgical SpeaaUsl. H.A MC, British Army Mditiijy llospitat Cibraftar 
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cAheis have sIiosto that the poor results alter secondary suture are due 
to shrinkage of the neurilemma tubes tn the peripheral segment which 
dela\s the maturation of the downgrowing axonS Gutmann and 
\Dung (1944) found that xvith delay there is progressive atrophy in 
the muscle fibers and end plates so that the new axons returning after 
some months are unable to reenter the old nerve ending In this way 
muscle fibers become completely wasted and useless 

Primary and Early Secondary Sulure.-Speculation sUll persists, 
however, about the relative merits of primary and early secondary 
suture and the latter appears to have certain points in its favor A 
short interval following injury produces a thickening of the nerve 
sheath making for easier techmo and a firmer suture line Young 
(1942) has found evidence the degeneration of the nerve fibers m the 
distal stump causes activation of the Schwann cells which reaches its 
peak between the nineteenth and the twenty fifth day Since these 
celts appear to play such an active part in the Junction of a severed 
nerve, a short delay of 10 to 20 days would seem to be beneficial 
In 1946 Zachary and Holmes analyzed fifty five primary nerve su- 
tures in forty nine patients In Oiree the nerve was accidentally di* 
sided at operation, fourteen nerves were sutured during the primary 
treatment of gunshot wounds and thirty eight during the repair of 
incised or lacerated wounds The results were comp.4red vVlth a senes 
of secondary sutiires and the conclusions drawn were that there was 
a higher proportion of poor recoveries and a lower proportion of 
good recoveries in the senes of primary suture 
The mam adverse factor for primary suture with particular refer 
ence to gunshot wounds is the difficulty in knowing how much nerve 
to resect before healthy bundles are reached In war wounds the 
local damage to the nerve ends is likely to be more extensive, com« 
pared with simple laceration, and the chances of performing an ade 
quale excision of damaged nerve trunk and accurate epineural suture 
are not so good An early secondary operation is more reliable Pn 


mary approximation of the nerve ends may be performed or, altema 
lively, they may be buried in neighboring muscle With adequate 
wound surgery and the latest adjuncts to prevent sepsis, the secondary 
operation should be possible within a few weeks or at the most a few 
months During the late war both Bntish and American surgeons 
aimed at early secondary intervention 
Spurling and Woodall hav e published a preliminary report on nerve 
operations earned out in American hospitals in the United KinffllnTO. 
from the invasion of Europe untd V-E Day There were roughly 15011 
nerve sutures performed with a delay of thirty eight days at the be 
pnning. rising bter to forty two Among eighty nine primary sutures 
there were tiienty fiilures-a rate of 22 per cent, which is distinctly 
higher than their figure of 5 per cent for the senes of early secondary 
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work of Stu-hng Bunndl Unless these are repaired at the tune of 
injury subsequent attempts may prove much more difficult 

TECnVIC 

Suturing Materials anti MelhotTs.-Few new important features 
in technrc have come to hght as a result of the recent war Suture of 
tne sheath only is in general practice with occasional adiocates of a 
stay suture A suture hne free from tension is essenhal but a stay 
suture rarely appears necessary and may help to mcrease the fibrosis 
The suture materials in general use are those which are known to 
produce the least reaction such as the finest silk or stainless steel ware, 
while tantalum is popular, particularly in Amenca An additional ad 
vantage of the latter (wo is (hat radiography may help to pro\e dis 
ruption of the nerve ends in some cases that fail to recover funcbon 
Protection of the suture line was first practiced in the 1914-18 
war but was soon given up as being of doubtful value However, dur 
mg the late war a return was made to it by some Amencan surgeons, 
using tantalum foil No use was made of this by Bnhsh surgeons 
as theif experience showed that any form of mapping was liable to 
increase the fibrosis 

In 1940 Medawar and Young, as the result of expenments on am 
mals, put forward the idea that coagulated plasma was an effective 
method of uniting nerve ends. Fjbnnogen plasma (glue) is an idea! 
material for uniting two or three lengths of a small nerve into the 
sixalled cable graft for bridging a gap but for end lo-end suture it 
does not appear to have improv^ results 
Careful and accurate suture is one of the most important defads 
and every effort should be made to suture the ends of the nerve in 
their correct alignment In order to prevent rotabon of the nerve 
during suture fine silk knots may be placed in the epineunum in 
the same plane above and below the level of the lesion before the 
nerve is disturbed from its bed Tbc appearance of the nerve ends 
should be carefully inspected for conesponding blood vessels in either 
segment Because of (he rapidly changing topography of the nene 
trunk, torsion of the nerve segments is of less importance when a con 
siderable gap exists before suture 
Early vs- Late Repair.— Nerve injunes are usually plainly evident, 
but it must be remembered that with the syndrome of complete divi 
Sion and a wound in the anatomical line of the nerve, cxplorabon 
' surgeon finds 

IS done It is 
. explore only 


if these fail to appear , * , , , . , 

It has been proved conclnsively that delayed suture produces poor 
clinical results Thus, Holmes and Young (1942), Sanders (1942) and 
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taut Apart {tom the loss of time which is involved in awaiting union 
the all important consideration of overcoming a nerve gap can be 
relatively easily solved in the presence of a frictiire compared with 
the more formidable procedure of shortening an intrct femur oi 
humerus before proceeding to nerve suture , , , , , , 

Transposition -In the case of the ulnar nerve added length may be 
obtained by transposition to tbe front of the elbow lomt and a similar 
procedure though less ftcciuenUy required miy be carried out for 
the radial nerve by rerouting it through the muscles in front of the 
humerus 

Nerve Craftin™ —When a gap exists which cannot be overcome by 
one of these length producing procedures the outlook is poor but a 
ner\ e giafbng operation may be Ined Of various methods heterografts 
have never proved of the slightest value 
IlomografU -Either fresh or stored homografts have proved a 
success in restoring function in a variety of animals especially the cat 
and the rabbit In man out of a total of forty two cases reviewed by 
Sanders (1942) only three cases of recovery survived careful scrutiny 
These three were from a senes of sw homografts of the facial nerve 
by Duel (1933) In these cases the gap was quite short and the size 
of the gap was small 

In 1944 Seddon and Holmes reported four cases of homografting 
in man All were failures and in three the grafts vvere examined 371 
423 and 573 days later Two fresh grafts had become collagenous to 
such an extent that almost nothing remained of the original nerve 
elements and tliere was no possibility of recovery Tbe third and 
stored graft was quite dead and in the process of phagocytosis 
The possible causes of failure suggested by Seddon and Holmes 


are (a) incompatible blood group an unproved and improbable fac 
tor (b) the development of a specific tissue immunity such as seems 
responsible for tbe destruction of skm homografts (Medawar 1943) 
Where the gap is short as in animal experiments the reaction may 
not occur until after the fibers have reached the peripheral stump 
But m man the gap is long and it may be that the reaction attains 


Its maximum before the fibers have transversed the graft and (c) 
failure of vascularization which is almost certainly of no significance 
Since 1944 eight cases have been reported by Barnes and his co 
workers all were complete failures On examination between 104 and 
904 days from insertion partial innervabon from the proximal stump 
could be seen with complete fibrosis in tbe distal part of the graft 
histologic appearance after 904 days suggests that ultimately 
there is total replacement of the graft by the tissues of the host 
Barnes and his associates agree with Seddon and Holmes that in 
adequate vascularization is not a satisfactory exphnation for only 
partial reinnervation of homografts and accept tentatively the sug 
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sutures The follow up period has necessan])' been short, but the final 
statistics should prove of the utmost value 
^Vhl!e early secondary suture has established itself as the method 
of choice in war surgery, primary suture would still appear to have 
its place in many civilian injuries In the repair of digital nerves, an 
important and fairly common operation in civil practice, pnmary 
suture will offer the surgeon his one chance of effecting direct repair 
The freeing and suturing of a divided digital nerve in scar tissue lol 
lowing healing is generally impossible 
Section of a nerve by a clean cut and division of a nerve acci 
dentally at operation would also appear to be treated best by pnmary 
suture 

Neurolysla -*\Vhen loss of nerve function follows contusion without 
an open wound, it is difficult to assess the degree of injury and the 
surgeon may, because of the hope of spontaneous recovery, lose the 
opportunity for early repair In the absence of any evidence of re 
covery, the nerve should be explored at the end of three months 
The operation of neurolysis or the freeing of the nerve from scar 
tissue IS the usual accompaniment of any nerve exploration which 
does not end in suture In the majority of eases the operation makes 
no difference to recovery but is of value when traction » exerted on a 


the site of suture In most cases the gap so produced will be small 
enough to be of no consequence As the amount of resection increases, 
various methods of technic are employed, such as wide mobilization 
stripping of branches and postunzation of the limb in order to allow 
for end to-end suture If however the gap is likely to be too great 
for sutures in spite of these adjuvants then bulb suture as n temporary 
expedient may be tried 

Bulb Suture.— Doubts have been espresved about this two stage 
procedure (Lenche 19-10, Stookey. 1922). on the grounds that post 
operative stretching may cause mtcaaevral hemorrhages followed by 
subsequent scir formation and sclerosis These doubts are further sub 
stantiated by the poor results achieved following traction injuries 
such as occur in the lateral popliteal However, a number of cases— 
although few in number-described by Bristow from two peripheral 
nerve centers, have shown results comparabre to end to-end suture 
The difficulty arises in those cases la which it is difficult to say how 
' ’ s are reached But in 
unless one is certain 

Bone Shortening -In those cases vvnere mere is both a fracture 
and a nerve lesion it « "-“CT •*8a»d the nerve as the more impor- 
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double back upon themselves and same will escape at the suture hoe. 

A sensory motor fiber will grow down any Schwann tube that it 
meets but i a motor fiber has gone astray it will make no connection 
with a sensory nerve ending Similarly, a sensory fiber will make no 
connection with a motor end plate Hence a mixed nerve like the ulnar 
has much less chance of complete success than a nerve like the radial 
Tlie internal anatomy of nerve trunks has been worked out in con- 
siderable detail beginning with die work of StoSel (1912) down to 
the recent work of Sunderland (Brain, 1945) and there is no doubt 
that great changes take place in the topo^aphy of nerve fibers, the 
so called internal plexuses The importance of preventing rotation is 
perhaps greatest in those cases where there is no loss of nerve, and is 
of less importance where a nerve portion has been excised Regenera- 
tion after anatomical division of the facial trunk is invariably fol- 
lowed by mass movements The best explanation of this is that stray- 
ing of regenerating fibers binds the muscles of expression into a func- 
tional unit incapable of dissociation, so essential to emotional ex 
pression 

Again in certain types of nerve injury we may be forced to suture 

r.^r^ r. - >>. . ’’ ’ ’ ’ ^ nCrVC 

would 

es may 

be either central or peripheral and this collagen formation forms an 
impenetrable barner, preventing the axons gaining entrance to the 
Schwann tubes 

In this connection, apart from accurate note-taking and description 
of the operation, if micropbotographs of the resected nerve ends are 
filed with the notes they may prove to be of the utmost value for“ 
reference during the follow up period * 

Radial Nerve.— The suture of this nerve heads the list of nerve re- 
coveries, depending as it does almost entirely on motor function of a 
coarse nature In those in which repair is found impossible, tendon 
transplantation as originally described by Sir Robert Jones gives a 
useful hand with extension of the vmst and fingers Zachary (1946) 
pointed out that the results are improved if one wrist flexor is left in 
situ to fix the wrist 

Median Nerve.— From the point of view of function, recovery of 
sensation in the median nerve is all important Rather more than half 
of the patients vvitli high or low lesions recover up to the point of 
having a safe hand That is to say, pain can be appreciated, thereby 
avoiding injuries and burns A divided median nerve will almost cet- 
lamb leave some degree of permanent disablement which may well 
be severe in a few cases 

Dinar Nerve -A divided ulnar nerve is a less severe handicap to 
the majority than a divided median Hie resulting disabiLty will de- 
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geslion that the length of the graft traversed hy axons is an index of 
the latent period during which the host acquires its active immunity 

AutografiB —The results obtained in man have been much more 
encouraging Both fresh and predegenerated grafts are bemg used 
(Duel, 1933, Bunnell, 1939, Collier, 1940, Seddon, 1946) Predegen 
eration produces a graft of firmer consistency and is, therefore 
easier to handle 

The method used by Duel for the facial nerve was to sechon the 
anterior femoral cutaneous nerve proumally and distally and to leave 
It undisturbed for two to three weeks He claimed that not only was 
It easier to handle but regeneration occurred at a quicker rate Smce 
that time the rate of recovery of function has been investigated for 
fresh and predegeneraled grafts (Lalhrop, 1946) without observing 
any difference 

The difficulty of obtaining a graft of comparable size to the proximal 
stump frequently arises A graft may be taken from the least impor 
lant nerve in a case in which two nerves are injured producing large 
gaps such as the median and olnar nerves Alternatively, where a 
nerve injury exists with an amputation a satisfactory graft may be 
obtamed If either of these methods is not available resort may be had 
to the so called cable graft consisting of strands of small and mum 
portant superficial nerves such as the sural, anterior femoral cutaneous 
or intercostal nerves For the purpose of fixing these grafts together 
and in position fibnnogen plasma (glue) has been found most elective 

Recent results represented at the XLIX Congres Francais Chirurgie, 
Pans, Oct 1940 from the Oxford nerve center, prove encouraging 
Out of a total of fifty eight cases including cutaneous cable and thick 
grafts twenty four were desenbed as cures five as partial cures and 
thirteen as bemg of too recent operation for assessment 
SOVIE REASONS FOR FAILURE 

It is worth remembering that the final result as far as the patient 
IS concerned is often better than at first anticipated In other words 
the neurological recovery often falls short of functional recovery 
However the ultimate prognosis of nerve injuries will depend upon 
many factors and a review of the pathology of regeneration of a di 


infection some axons will lail to reacli «icir objecuve A itnaiu uu ii 
ber will find their way between the Schwann tubes while others will 
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pend upon the patients occupation Full and heavy manual worV 
can be earned on in man) cases but those requmng precue and deli 
cate movements are senously handicapped Full neurologic recover) 
IS not seen although restoration of voluntary power in the mterossei 
may occur with accurate suture at the wnst in children 
Sciatic ^e^^e —The neurologic results follosving suture are none 
too good The proximal muscles may recover satisfactorily but the 
small muscles of the foot never The recovery of sensation in the sole 
IS poor also arid may lead to traumatic ulceration Bristow states 
that suture of both divisions of the sciatic nerve produces results as 
good as suture of one clement alone In a senes of thirty three sciatic 
nerve sutures M per cent of the patients showed after one year con 
tractions of the proximal muscles against resistance comb ned with a 
return of sorne degree of cutaneous pain and ‘ensibihty on tl e sole 

CONCLUSION 

Our knowledge resulting from the ^eat quantity of matenal of the 
recent war will not be complete for some years until the follow upr 
have been completed and analyzed 
Cnlena suggested by the Mwical Research Council for the record 
mg of both recovery and motor function in nerve in]uiies have beei 
presented For the correlation of results from various sources it is im 
portant to have a common basis for comparison 
Few new important technical advmcemenls have been made as a 
result of the second W orld War but evidence is presented that earl) 
secODdary nerve suture has certain advantages over primary suture 
particularly in gunshot wounds 

Whereas direct end to-end suture gives the most satisfactory results 
the treatment of a nerve gap not amenable to this method is reviewed 
The two stage operation with bulb suture can lead to better results 
than might be expected from a study of traction nerve mjunes 
Our knowledge of nerve grafting u increasing slowly Homografls 


sometimes difficult to find 
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one of the first structures in the body to degenerate with age and 
usage, and Beadle, one of his pupils, described in a classic monograph 
the various tjpes of changes which occur 

PATHOGENESIS 

In order to arrive at a uoihaUe concept m regard to lesions of the 
intervertebral disk, it is necessary to categorize the pathological find- 
ings in morbid specimens, such as described by Beadle, and those 
seen at the operating table The role pla>ed by trauma or strain in 
the production of disk lesions u accepted, but the underlying factor, 
that IS, the inherent degenerative process due to premature aging 
must not he overlooked 

Oidinaiily the first change to occur is a fibrillary degeneration and 
fragmentation of the inner cartilaginous rings so that these structures 
no longer play their part in maintaining separation of the vertebral 
bodies Collapse of the disk is only prevented by the containing cap 
sule which does not allow the escape of disk material At this point 
the disk capsule is under considerably increased tension and tends to 
bulge circumferentially throughout its entire surface Stresses and 
strains during this stage of the disease are apt to cause tearing of the 
fibrous elements of the capsule, producing a clinical picture similar to 
that seen m sprains of other jomts, i e , pain on motion with spasm 
of supporting musculature (Type 1) This state may persist for con 
siderahle tiitie, eventually to be associated with hypertrophic changes 
in the margin of the adjacent vertebral borders or within the disk 
capsule Itself It must be postulated that tlie low grade inflammatory 
process which bungs about these secondary changes of fibrosis and 
calcification succeeds, m many instances, m fortifying the disk cap 
sule, preventmg its rupture and the escape of the disk contents 
Following die first stage of disk softening widi distention of the 
disk capsule, the capsule itself may bulge locally and eventually give 
way with a protrusion of disk material When actual rupture of 
the annulus fihrosos occurs, the fragmented portion of the disk may 
escape completely into the extradural space allowing collapse of the 
disk It is more common, however, for the head of the sequestration 
to protrude leaving the tail withm the disk space (Type II A) Since 
the joint capsule is relatively thin over its posterior aspect, these pro- 
trusions are most apt to occur in the region of the neural canal The 
posterior longitudinal ligament, however, reinforces the midline and 

if.r.Ar J tt 

u 

h 

1 o-.iii'.iuuui uavum to make its tot through the foramen of the seg- 
ment below With an extreme lateral herniation, die nerve roots of 
the same segment may be impmged upon 
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Recent increase in knowledge of the inters ertebral disk and the 
pathologic changes which affect it make it more and more apparent 
that many of the poorly defined disorders of the spine are due W 
lesions of this structure 

Most of the literature on the subject is desoted to the so-called 
“herniation of the disk” but it must be realized that a sequence of 
pathological events takes place within the disk which may or may 
not end in sequestration and herniation of disk matenal 

AVATO^n 

The normal disk is a fibrocartilaginous structure inrerposed between 
tlie adjacent vertebral bodies The fundamental characteristic of this 
disk is its elastic turgidity-fhat quabty by which it maintains sepa 
ration of the sertebral bodies in sveight bearing at the same tune per 
mitting a limited amount of fleubiLty It vanes in size shape and 
thickness at different levels being thickest m the cenical and lumbar 
regions to allow a greater degree of motion The disk itself is com 
posed of concentnc laminae of fibrocarblage denser and more fibrous 
in the outer laminations and centrally blending with the notocordal 
remnant, the nucleus pufposus The outer fibrous rings form the cap 
Sule the annulus fibrosus which is closely connected with and re- 
inforced by the antenor and poslenor longitudinal ligaments A thin 
layer of hyaline carblage attaches the disk firmly to the adjacent 
vertebral bodies 

Generally considered to be avascular blood sessels within the disk 
base been found by some investigators up to the age of 25 years ' and 
nutritive canals have been described which communicated dreclly 
with blood vessels of the spongiosa of the vertebral bodies* There 
• i. 1 . a T . „if i. . „„„ „ cKotc '.fe found 
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occasionally the sequestration blodcs the entire canal with resulting 
From syndrome i u i. 

If unrelieved by surgery scarification occurs which involves both 
the sequestrum and adjacent nerve roots Calcium may be deposited 
\s the osteoarthritic process continues (Type III) 

In an indefinite percentage of cases Ae disk capsule remains intact 
but the degenerative changes continue within until the internal afchi 
lecture of the disk is completely lost On weight bearing this type or 
disk collapses to such an extent that not only the nerve roots but the 
dural tube itself may be compressed At operation with the patient in 
the prone or lateral position these disks may appear normal but de 
tection of the lesion is easily accomplished by the method described in 
the “opemtne procedure " 

W e have attempted to classify at the operating table four grades or 
types of pathological specimens (Fig 138) 

Type I Softening of tlie di»k simdure wilh distention of mtact capsule 

Type II 

A Rupture of the capsule and extrusion of disk matenal beneath the 
longitud nal hgament or into the epidural space 
B Completely degenerated nucleus and inner laminae with Intact 
annulus fibrosus 

Type III Fibres s and calcification associated with hypertrophic changes of 
adjacent vertebral bodies 

To understand the symptomatology of disk disease it is essential 
to keep in mind the pathological sequences described above 

CUNiCAt nNDlNGS 

Over 400 operations for heroisled disks have been earned out in 
this hospital in the past four years A careful study of the last 150 
cases operated upon is present^ in order to correlate the clinical and 
operative findings The operative technic described below was used 
in practically all cases Herniations were found in 134 of those oper 
ated upon leaving i diagnostic or operative error of 10 7 per cent It 
IS now felt that some of the negahve explorations were in reality 
Type II B disks that were not clearly understood at the time of the 
earlier explorations 

Of most importance in the anamnesis is the complaint of low back 
iche with a unilateral sciatic pam worse on coughing and sneezing 
showing a certain lOtermittency of symptoms and a tendency toward 
recurring acute attacks A decrease in the backache vvith the develop 
ment of sciatica appears to be pathognotnomc of a herniated disk 
Difficulty in sleeping in a soft bed i$ usually noted 

The most reliable diagnostic signs are positive hyperextension test * 
point tenderness on paraspmoos pressure over the exiting nerve root 
radiating typical pam, and a flattened back with a list usually away 
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Symptomatology and clinical findings vary with the location of the 
sequestration, not necessarily with the size Following rupture of the 
annulus the pressure within the dislc itself is relies ed and stimulation 
of nerve endings in the longitudinal hgament decreases thus the baclt 


Type I Type 11 



Type 11 Type HI 


ache frequently decreases with the onset of root pain The vertebral 
hst which had been away from the bulging side occasionally shifts to 
the now freshly collapsed side The hypereztension f«t remains posi 
me If there is ao increase in the spinal fluid protein below the lesion 
at this time it is due to an inflammatory change m the nerve root 
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iti detenmning both the presence and location of the lesion * Asso 
ciated bony abnormalities such as sactaUzaUon lumbanzahon, un 
usual facets or osteoarthritic changes are commonly found along with 
pathological disks 

An analysis of clinical findings is given in Table 1 


OPERATIVE PROCEDURE 

The patient is placed on the operating table in the lateral posibon 
the side to be operated upon uppermost (Fig 139) Spinal anesthesia 



Fig 139 — Tl e lateral position for intervertebral disk exploration 


IS preferred but either local or general anesthesia may be used The 
under leg is fiexed to 90 degrees The upper leg is extended A small 
pillow IS placed between the thi^ The kidney rest is elevated 3 
inches and is placed about 1 inch exhaled to the iliac crest The pa 
lient IS held in posihon with wide bands of adhesive plaster, being 
careful to protect the peroneal nave of the under leg with padding 
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from (he side of the lesion ttefle:^ motor and sensory findings are 
recogmzed as evidence of advanced nerve root damage but are cot 
considered essential to the diagoons of A/I: Asesfe 


TABLE 1 


PERCEVTAGE OF CASES PBESEVTINC POSITIVE FINDINGS IN 150 
CONSECimV’E DISK EXPLORATIONS 


Symptoms 
Low baclache 
Intenmttent symptoms 

Pam down sciatic distnbutioD ob coughing, 
aneeaing etc 
Unilateral sciatic pain 
Recurrence of acute episodes 
Decrease la baclfaehe when scuhc paia develops 
Inctease of pain at night when sleeping m soft 
bed 

Ilutory of bauma 
U eakness in legs 
Bilateral sciatic pain 
Sphinctenc difficulties 


134 

Proven Disk 
Lesions 
S7^o 
grej. 


7T‘“e 

33«e 

10'^ 


Sfgnj 

Positive extension tests 
Flattened lumbar curve 
Faraspmoiu pressure test 
Positive struct leg raising tests 
List away from the affected side 
ReSex changes 
ffensoiy derturbsoces 
(IKivious rnotor iveakness 
Frank kyphosis 
List toward the affected stde 


87n, 

Sl'e 

75‘V 


IZVo 

B'T. 


X-TOiJ finding* 

Flattened himbar curve Si's 

Positivelateialbenduigfilms 73'o 

Narrowed disk interspace 

Associated bony aboomiaLties 46'c 


18 

Negative 

Erploratiotis 

73'^o 

eg-"* 


57^, 


621 

661 

50"S 

ICO"* 


26''e 

8'1 

341 

01 


66% 

11% 

30% 

75% 


31 cases Otierated upon had preoperabve pantopaque mielograms 
5 coses with Diyelographic defects and negative eiplorations 
4 cases with normal myetegranw and positive explorations 
22 cases m which the myelograms coiresponded to operative findings 
Myelographic erTor-30% 


X ray study is made largely to nile out other pathological condi 
hons Again a flattened lumbar curve is nearly always prpeent A nar 
rowed interspace is usually indicative of disk disease but it is absent 
in nearly 60 per cent of the cases Lateral bending films are of value 
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tlus handle is then gently forced into the epidural space A cotton 
patbe on a string is then inserted to hold back the dura and ne^e 
root while a window is cut in the hg-imentum flavum This may then 
be safely enlarged with the nasal punch One pattie on a string js 
gently pushed cephalad m the canal and one caudad These act both 
as dural retractors, and in maintaining hemostasis The nerve root is 
teased medially with a blunt dental instrument, retracted with a nerve 
hook and the disk capsule exposed The protrusion or extrusion, if 
present, is then removed 'Vith the pituitary forceps, and the forceps 
may be introduced into the disk space to extract unextruded sequestra 
In the case of a Type H D disk no distinct herniation may be seen 
with the patient m the lateral or prone position 

Should the symptomatology direct suspicion to a relatisely normal 
appearing, but boggy feeling disk, saline is injected into the disk 
capsule through a fine spinal needle It is impossible to inject a healthy 
disk whereas a degenerated disk will readily accept from 5 to 20 cc 
of saline Roplured disks with hidden points of rupture may also be 
demonstrated in this manner We believe that it is important lO the 
Type II B disk lesions to remove alt the material possible, allowing 
collapse of the space and increasing the possibility of a strong fibrous 
repair, however, it is our opinion that the necessity for fiision will arise 
most frequently in this group It is very important in all types of disks, 
as pointed out by Ilyndman,’ to explore the entire region This may 
be earned out by palpating xvith a blunt right angle nerve root dis 
sector across the midline, into tlie foraimnae, and cephalad and caudad 
to the disk beneath the longitudinal ligament 
Mild epidural bleeding is controlled by suction against large, sloppy 
wet pledgets Occasionally it is necessary to cauterize an extradural 
\ein, or to apply a small muscle pledget under the sloppy cotton, 
removing the latter and Waving the lormer m position A cbromic “O" 
suture approximates the lumbosacral fascia to the interspinous hga 
ment Closure follows with two layers of 4-0 silk 
It IS felt that this lateral approach allows for much better exposure 
and therefore more accurate exploration by opening the interlaminar 
spices to their maximum It is not accompanied by the rise in venous 
pressure which — . f • 

There is no poi 
sive bleeding a 

position Tlie o. , „ .. v„.au.y caiiieu out wnth a 

mmimiim of trauma to patient and operator The degenerated bulging 
disk which reveals itself best m the silting position* » mav he 


J i -- -ic.uumy aiiei xviiicti the lype II A or Type III pi 



462 


T 1 lIOZN R X. ANIJOSON T B CLARE 

■ne table is broken In the middle to an angle o( approsimately 145 
uegrees and is inclined m such a manner that the back remains 
horizontal In this position the lower lumbar interlaminal spaces on 
the uppermo^ side are greatly svidened mabng removal of bone 
unnecessary The operation is performed with the operator seated his 
assista^on his right and the scrub nurse on the opposite side of the 
fable Three frays are placed above tbe patient and included in the 
drape 

A 2 inch incision it made over the spinous process of the fifth lum 
bar vertebra The electric surgical unit is used to coagulate any 
subcutaneous bleeders and dissect the ligament and muscle from the 



F g 140 —Spec al automatic jviractors for Interlaminal approach j 1 own in pos i on 


spinous process on the upper side Subperiosteal dissection with a 
large sharp periosteal elevator pushing a 2 by 12 inch gauze sponge 
ahead of it separates the muscles and maintains hemostasis at tbe 
same time Three of the«e arc used one for each lamina The sponges 
are removed and the spettal self retaining retractors inserted (F'S 
140) * If the skin incision has not been made too long the retractor 
sstJJ stretch the skin sufficiently to control bleeding At no time during 
the procedure should hemostatic clamps be necessary The infer 
laminal spaces are now exposed with their Lgameotous coverings 
The fourth and fifth interspaces may be explored from this exposure 
An incision is made longitudinally in the Iigamentum flavum v«th 
a No n Bard Parker knife blade on a Jong handle The blunt end ot 
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tion patieDh -weie up and about early It was noted that appioxi 
mately 80 per cent of these developed pain in the hips ten days later 
'TT. 1 weight 

which 
er col 
^ on was 

done under local anesthesia it was impossible to elicit any sensation 
whatsoever by facet stimulation Tins was attempted by electrical 
stimulation by gentle currettemenl of the articular surface and by 
saline injection of die facet capsule Thus it seems that facet pain 
could be explained only by such a mechanism as that of arthritic cap 
sulat swelling pressing against nerve roots described by Ghormley * 
sinf'p - ^tr f " 

ma 

fourth lumbar interspace and 8 per cent at both Eighty eight per cent 
of the disks were described as Type I or II and 12 per cent were of 
Type III Ninety per cent were posterolateral and 10 per cent directly 
posterior In the latter the symptomatology was usually bilateral 
Following the sixteen negative explorations 50 per cent of the pa 
bents were greatly improved afterwards even thougb they were in 
formed of the operative Endings Whether decompression by removal 
of the portion of the ligamentum flavum or the psychic influence of 
supposedly definitive treatment w-is responsible is difficult to deter 
mine but it is supposed that both factors played a part 

suMKunv 

I The pathological sequence of mterxertebral disk disease is dis 
cissed with emphasis on the degenerative process as the underlying 
cai se 

“ k disease is presented 

ptomatology and dim 

u me technic of interlaminal exploration with the patient in the 
lateral position is described 

4 Suggestions ate made for the use of these criteria in treatment 
and prognosis 
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ticnfs were allowed up as soon as they felt fit Some patients were up 
and about the clay of operation and the majonty were ambulatory by 
the fifth postoperative day Type I and Type II B patients are kept in 
bed three weeks and fitted with a low knight back brace and in 
stnicted to wear it when up and about for any prolonged period dur 
ing the first three postoperative months Some of the latter group have 
been turned over to the orthopedic service /or fusion 

RESURKS 

Pantopaque myelography was done m doubtful cases This repre 
sented thirty-one of those m which operation was done There were 
four later proven herniations with negative myelograms and five cases 
with persistent myelographic defects in which no herniation could 
be found at explorabon 

Spinal fluid protein averaged 53 mg per 100 cc, altliough 25 per 


The long range results of operation in a T)pe 1 disk are not en 
viable There is usually a sudden dramatic relief of pain but recur 
rence is likely during the next twelve months because the degenerative 
process continues with further extrusion of disk material An attempt 
IS made to treat these patients conservatively, and operation is per 
formed in early cases only when bed rest and back support fail to 
give relief 

Operation in a Type II A disk is a necessity and should be earned 
out when such lesion is suspected The results are usually permanently 
good The degenerative process is no longer progressive and the forma 
bon of fibrous tissue within the disk cavity is usually adequate to allow 

. It necessary to 

. 1 is performed 

ire difficult to 
e of the asso- 


Fusions were carried out in only two cases luey ivi-ie done by the 
orthopedic department A combined Ilibbs Albee type of fusion was 
performed or a combination of Hibbs type with screwing of the 
^ 1 t ji »v T i,T,v of cises reouinnc fusion was 

patients 
iitted to 

this hospital uic uu. u, 

^ “wiKb' *”? s"?, 

,et' action of tile toot pioditcej a qimal Buitl leak during the opera 



SEGMENTAL ARTERIAL SPASSl ASSOCIATED WITH 
SUPRACONDYLAR FRACTURE OF THE ELBOW 

Report of a Case 
A Dale Console, M D * 

Segmental arterial spasm is a well recognized clinical entity which 
has been described under several designations including ^arterial 
stupor," "traumatic segmentary mliibilion of the arteries,'’^ arterial 
contusion," and others It was first described in 1915 by Kroh who 
reported two cases of temporary occlusion of major arteries of the 
extremities associated with gunshot wounds Since that time numerous 
reports of single cases or small senes have appeared, and in 1935 
htontgomery and Itehnd collected forty two cases from the litera- 
» jj j ». r ^ ' r 

t 

regarding its diagnosis and treatineiit during wartime, it may go un- 
recognized in civnlian practice because of its relatively infrequent 
occurrence Since failure to institute proper treatment may result in 
the loss of a limb which might otherwise be saved, it does not appear 
amiss to call attention to this phenomenon once agiin 

CASE BEPonT 

J H. an 8 >far old schoolboy, nas admitted to the New York Hospital with » 
vompound tupiacondykt fracture of the elbow on October 14 1915 

On examination there was the usual deformity associated with this t>pe of 
fracture In addition there a * •-«* - - ’ • 

the antcci ■ 

moderate] 

Course —Shortly after admission superficial debridement and clo- 
sure of the wound were performed Manipulation under anesthesia 
failed to reduce the fr-veture and, tlverefoie, a Kirschner wire was in 
serted through the ulna After four hours of traction the color and 
tcmperiture of the fingers remamed unchanged and because it was 
felt that the bfvchval artery was being compressed, another attempt 
at closed reduction was made This resulted m some improvement in 

From Die Department of Surgery. New York Hospital atul Cornell University 
Medical College 

• instmetor in Surgery Cornell Umvmity Medical College Resident Neuro- 
surgeon New kork Hospital 
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partial relatabon and complete occlusion by spasm alternated rhyth 
mic-ally at about one to three minute inter\als 
The brachial artery was dissected out of its bed for a distance of 
5 to 6 cm proximal to the point of contact %vith the bone and after 
this maneuxer could easilj be bfled free of it This failed to produce 
any change in its caliber or the pulse and it was noted that the spasm 
extended proximally beyond the highest point of exposure The frac 
ture was reduced the fragments falling into almost perfect anatomic 
alignment and this too faded to produce any change m the spasm 
The wound was closed and with the patient still under anesthesia 
a paravertebral s>mpathetic bloch xxas done posteriorly at the first 



t r 

f t 

■' ^ 

F g 142 —X of elbow eleven months after operation. 

thoracic interspace with 2 per cent procaine Prior to this the hand 
and pulse showed no change from the preoperative state Simultane 
ousl> with the appearance of miosis and anhydrosis the color of the 
hand improved and a faint radial pulse became palpable Within thirty 
Tninutes all cyanosis bad disappeared and the involved hand was 
warmer than the control hand A good radial pulse was felt at this 
\Tine 

The lemamder of the patients course was uneventful There was no 
recurrence of circulatory impaument and twenty months after opera 
tion the patient has an excellent anatomic and funcbonal result 
(Fig 142) 
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{he pojfWon of the fragments, but failed to improve the circulation 
Over the next twelve hours all variations from full extension to hyper- 
flexion of the elbow were tried in an attempt to find the optimum 
position to relieve the circulaloiy impairment. Eighteen hours after 
admission there had been no improvement and exploration was per- 
formed. 

Operation —The brachial artery %vas found to be in contact with the 
anterior edge of the proxima} fragment of the humerus, but there was 



Tig 141 -X-rays of elbow on admission 


no evidence of compression Instead, the entire exposed segment of 
the vessel proximal to the point of contact was in a state of marled 
spasm, the diameter being estimated as 3 nun. Distal to the point 
of contact the vessel measured 5 to 6 mm in diameter Tlie artery was 
' ■ ' - other organic occlu* 


« or distal to the point 

isel over a period of 

ime It was found that at imwvdis 4 uiiii i»o»v ^ould be detected, but 
his disappeared after Bfteen to thirty seconds. These periods of 
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SEGMENTAL ABTEBUL SPASM 
a%oided This is s%e\\ illustrated by a case which we liave seen 
recently * 

A 21 year-oIJ male was admitled to another hospital with a simple comminuted 
fracture of the tibia After closed reduct on and apphcation of a cast the pa^^nt 
complained of severe pain and tlie toes were noted to be cyanotic and cold The 
cast was removed and open reduction and plating of the fracture were performed 
This failed to improve the circulatory impaiiment and nme days after the injury 
the patient was seen in consultation by ^ Fredenclc Lee Liebolt Upon transfer 
to this Hospital the foot was cold and there were blotchy cyanosis and bleb forma 
non on the low er third ol the leg the dorsum of the foot the heel and all toes The 
dorsalis pedis and posterior tihial pulses could not be felt Because of the duration 
of t! e circulatory impairment paravertebral sympathectomy was performed by Dr 
B S Ray after a paravertebral sympathetic blocfc had shown transient improvement 
in the color temperature and pain The patient was earned on intravenous 
dbenamine until the operation was performed These was diamatic improvement 
following sympathectomy The dorsalis pedis and posterior tibial pulses became 
palpable the cyanotic areas on the foot and lower leg improved and 1 nes of 
demarcation appeared at various levels on tl e toes It became obvious that portions 
of the toes would be lost but that the arculalion was adequate to save the foot 
live patient subsequently developed a spreading infection in live tegvon of tic 
bone plate and it is probable that he will lose the leg as a result of the infection 


Ir this case closed reduction would have been entirely satisfactory 
and the leg would undoubtedly have been saved if this had been com 
bined with lumbar sympathectomy Operation served only to increase 
the demands on an already inadequate circulation and to further im 
pair the circulation by the addition of trauma and edema The poor 
heabng of any wound in the face of impaired circulation is well known 
nml needs no further comment 

Still the advisability of employing sympathetic paralysis in place of 
exploration may be questioned since it can be argued that one may 
overlook an organic occlusion which might be corrected at operation 
Nevertheless it is obvious that if sympathetic paralysis improves the 
blood supply to an extremity sufficiently to maintain normal color and 
temperature then any organic occlusion which may be present cannot 
be significant In the presence of significant organic occlusion pan 
vertebral sympathetic block will either be ineffective or its benefit 
will be partial and transient The decision to use repeated blocks 
paravertebral sympathectomy or exploration when a single block fails 
must depend upon the features of the individual case 

The precept regarding the importance of diagnosis and treatment 
of soft tissue injuries associated with fractures is too often forgotten 
In civilian practice segmental artenal spasm will be encountered most 
trequenOy m association with fractures The importance of early djag 
nosis and treatment cannot be overstressed While it is beyond the 


* Dr F L LieboU who will report dus 
pcrmiHed iticl ision of this brief abstract m 


case ui detail at a later date has kindly 
this report 
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Commer* - »v„ _ , — t . i _ i 

ported bef( 

volved estr • • 

with this t 

procaine, penartenal and paravertebral sympathectomy, and resection 
01 the involved segment have been suggested Diagnosis is difficult 
since organic and functional occlusion cannot be differenhated unless 
the vessel is exposed at operation, or the occlusion can be abolished 
by adequate sympathetic paralysis It is suggested, therefore, that 
paravertebral sympathetic block be employed early, both for its diag 
nostic and for its therapeutic value It is probable that paravertebral 
sympathetic block performed preoperatively m our case would have 
made the diagnosis clear and operation unnecessary 
^Vhlle there are differences of opiruon regarding the pathologic 
physiology of segmental artenal spasm few investigators deny that 
the sympathebc nervous system plays a significant role The rh^mic 
alternation between complete and partial occlusion observed m the 
case reported is eharacfenstic cf sympathetic activity Rhythmic cycle* 
of varying degrees of sympathetic activity may be observed both in 
‘ ^ • ' > ’ ’ sist 

onse 
the 

role of the vasomotor nerves Sympathetic paralysis, therefore, consti 
tutes the most rational attack on segmental arterial spasm TTus may 
be achieved by paravertebral block with procaine or by paravertebral 
sympathectomy * Penartenal sympathectomy has little to recommend 
it It does not produce adequate sympathetic paralysis and can be 
justified only by the supposition that it interrupts smerent impulses 
which initiate and maintain the spasm Such a mechanism is purely 
hypothetical When, however, exposure of the involved artery is neces 
sary, the injection of procaine beneath the adventitia may be tried 
If this fails to relieve the spasm, it is doubtful if penartenal stnppmg 
" _ u nt involved scgmcnt IS often im 

1 organic occlusion is 


mental arterial spasm 
i faced with impaired 
' « , - j ». |]e should lake advantage of (he 

paravertebral sympathetic block 
of the vessels, operation which 
adds more trauma and can make a bad situation worse may be 


• Tp+raeihvUmmonimn bromide and dibnumine hydrochloride may prove lo be 
of vaKVno data regarding th«r use m segmental «terial spasm sre available 



OBTURATOR NERVE A\ ULSION IN THE TREATMENT 
OF PAINFUL HIP JOINTS 

E^^A^•UIX B Kaplan, M D , PA C S * 

NER>T ENDINGS IN JOINT STRUCTimES 
The reception and transoussion of the various sensations connected 
with joint activity is not well known \Vhat part is played by the cap 
sule of the joint, what part by the synovial membrane, periarticular 
tendons, muscles and vessels, is yet to be investigated A review of 
the special literature concerning the nerves supplying the capsule, the 
synovia, the h>ahne and fibrocartilage shows how httle precise m- 
fonnation can be obtained 

Sappey, followTug Bichat, mentioned that expenmentafion on living 
animals showed no painful responses when the synovia was touched 
or irritated In man, it was equally observed that the synovia is m 
sensible to touch He further stated that the sensibility of the capsule 
IS very great but qui^e different from the sensibility of the etterior 
parts The ligaments were insensible to touch, compression, division 
and even cautenzalion m the living animal m which the capsule of the 
joint was exposed But as soon as the joints were submitted to torsion, 
or elongation, the animat shoived signs of pain 
Many investigations uere carried out to detennine the behavior of 
various nerve endings m the capsule and synovia These investigations 
«ere made in man and animals and brought conflicting results 


and epiphyses and are vasomotor in funcbon He states that painful 
sensations originating in blood vessels are well known, and it is pos 
sible that the pam in acute arthritis may have a vascular element 
The exact functions of the myelinated axons which supply articular 
blood Vessels are unknown but their terminals may act as receptors 


i' i^v^iuaiies involving tne posterior and anterior roots, and a simul 
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scope of this report to discuss the relationship between segmental 
artenal spasm and Volkmann’s ischemic paralysis, the possibility of 
that relationship is obvious 
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pain in the joint is found Ho\ve\er, there is no adequate explanation 
of the reason for pain in terms of what part of the joint is responsible 
for It, what pathways are transmitting it, what particular peripheral 
nerves are inv olved, or what role is play^ by the vessels or afferent 
sympathetic fibers 

Not infrequently one may observe painful hips months after intro 
duction of Smith Petersen nails for treatment of slipping femoral heads 
in young mdmduals or for fracture of the neck m older individuals 
X ray m these cases may show penetration of the nail into the articular 
cavity There are other cases with penetration of the nail into the 
acetabular cavity without any pain In cases of severe osteoarthritis 
pain IS explained by the presence of severe changes m the contiguous 
joint surfaces However a simple osteostomy of the McMurray type 
or modified bifurcation operations are known to produce prolonged 
relief In these cases the articular changes may not show any improve 
ment on x ray examination In certain cases of painful hips, improve 
ment has been obtained by an ugenious fenestration operabon of the 
neck of the femur with implantation of muscle from tlie surrounding 
area la certain cases of vitaHium cup arthroplasties, the pam recurs 
and may change its location only after operation There are even in* 
stances of complete hip fusion which are accompanied by pam in 
the hip joint Synovial distentions may or may not be accompanied 
by pain Not infrequently the pathological process m the hip joint 
produces pain localization on the inner, or anterior, or posterior aspect 
of the knee joint An osteoid osteoma m tlie region of the lesser 
trochanter or in the femoral neck may produce pain m the knee and 
may be overlooked for a long time Pam transmitted to the knee and 
produced by a process m or around the vicinity of the hip joint is 
usually explained by referred pam over tbe path of the obturator 
nerve No positive proof of this is offered, it being assumed on the 
basis of textbook descriptions of the course of the obturator nerve 
Although the transmission of pain through the obturator nerve is 
possible another possibility slrould not be overlooked and may be 
more probable Tbe compression of the femoral nerve which is much 
nearer to the head and neck of the femur can transmit pain through 
tbe saplienous nerve to the inner aspect of the knee joint The nerve 
to the vastus medialis is not infrequently anastomosed with the 
branches cf the obturator nerve and may also be a transmitter of pain 
from the hip joint to the knee or the cutaneous branches may be re- 
sensible for transmission of pam, if such a pathway through any of 
these nenes be proved This cm also explain pain m hips treated by 
insertion of vitallium orthoplasbc cujis The vitalhum cup is separated 
uom the femoral nerve by a thin layer of ligamentous and muscular 
tissue and produces mechanical imtation of the nerve with trans 
mission of pain into the anterior and medial aspect of the lower thigh 



171 


FMANurr n kapi>n 


TiKfiiM ntlihttra] sympillieclmny piliiful MtnUiowi enter l)jr rnrtl 
reim tlio louer extrcmitlM liy wty of lht sympxtlicHc priRlia 
Tlie* concinxionx to wlilcli fine anivrs pcrlnlnlnj; to nerve cndinfx in 
III jiiiiil structures ami to tlie pitlmays which carry painful stimuli 
o the c< ntral nervous s)stem are quite Indefinite 

iMtVf SI 1 1 1 YO^ T1IF nil* JOINT ANftTIK CAtISFS OI I'AlNFUI llirs 
Turning to tlie gross anatomical description of the nmc supply 
c> lilt hip Joint or anv Joint one Bnels a itenely repetition In the text 
Kaols of old original de'scrfpflons ft Is airfoiis <i> note (Inf some of 
he original descriptions were Insetl on a limited ntimher of disscc 
ions In the section on tlie ne r\e supply to llie hip joint in the esfen 
ive nnatotnie*s of Trslut and Cliarp) and Poirier the usual supply Is 
lesrrJhei] In addilJnn tvso investigators are /nrrl/onerJ In each of 
lifse anatomical treatises who were prohalily considered Important 
dianelehiT, one of tlie Invc'siigators never foiinel on articular branch 
I< riving from the ohlurator nerve supplying the antwlor capsule of 
, r> I « . . I 


ml from the nmc to the qiiadniiis fimorls muscle for tlie posterior 



f accessory obturator hranches which eh rive from tlie posterior eiivi 
(iti of the obturator nerve either high In the obturator foramen or 
I the substance of the obturator exlemiis imiscle Sometimes tlie fine 
ticiilar branches derive from the anterior division of the ohtiintor 


ithngs Is unceriam the physiology of pain Is not clear, me pul 
lived by the nervous system In Ibe production of arlliropathies Is 
ot entirely csplained It is unknown which area of the capsule is 
ipptied by each participating nerve Itovv they overlap ^nnd^ wliat 
ormil variations of • • ' \ , 

Clinical obscrvallo • . . . f 

re observed very ' ’ ‘ ^ 

liangis in bony xtrai ' . 

niitfcs of the articular siirtaccs, out mirvss iiwi uii iaj. - a ' 
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paiR ui the joint is found HowevCTt there is no adequate explanation 
of the leason for pain tn terms of what part of the joint is responsible 
for il, what pathways are transmitting it, what particular peripheral 
nerves are iniolved, or what role is played hy the vesseb or afferent 
sympathetic fibers. 

Not infrequently one may observe painful hips months after mtro 
ducuon of Smith'Petersen nails for treatment of slipping femoral heads 
in young mduiduals or for fracture of the neck in older individuals 
X-ray \n these cases may show penetration of the nail into die articular 
cavity There are other cases with penetration of the nail mto the 
acetabular cavity without any pain In cases of severe osteoarthritis, 
pain IS explained by the presence of severe changes in the conbguous 
joint surfaces However a simple osteostomv of the McMurray type 
or modified bifurcation operations are known to produce prolonged 
relief In these cases the articular changes may not show any improve- 
ment on x-ray examination In certain cases of painful hips, improve- 
ment has been obtained by an ingenious fenestration operabon of the 
neck of the femur with implantation of muscle from the surrounding 
area In certain eases of vitalliutn cup arthroplasties, the pain recurs 
and may change its location only after operation There are even in* 
stances of complete hip fusion which are accompanied by pam in 
the hip joint Synovial distentions may or may not be accompanied 
by pam Not infrequently tlie pathological process in the hip joint 
produces pain localization on the inner, or anterior, or posterior aspect 
of the knee joint An osteoid osteoma in the region of the lesser 
trochanter or in the femoral nock may produce pain in the knee and 
may be overlooked for a long time Pam transmitted to the knee and 
produced by a process in or around the Mcinity of the hip joint is 
usually explained by referred pain over the path of the obturator 
nerve No positive proof of ibis is offered it being assumed on the 
basis of textbook descriptions of the course of the obturator nerve 
Although the transmission of pam through the obturator nerve is 
possible another possibility should not be overlooked and may be 
more probable The compression of the femora] nerve which js roucli 
nearer to the head and neck of the femur can transmit pain througli 
the saphenous nerve to the inner aspect of the knee joint The nerve 
to the v.nstus mejiahs is not infrequently anastomosed with the 
branches of the obturator nerve and may also he a transmitter of pain 
from the hip joint to the knee, or the cutaneous branches may be re- 
sponsible for transmission of pain, if such a pathway through anj' of 
those nerves be proved Thi5 can aUo explain pam in hips treated hy 
msertioii of vitalbum orthoploshc cops The vitalhum cup is separated 
from the femoral nerve by a thin U>er of ligamentous and muscular 
tissue and produces mechanical irritation of the nerve with trans- 
mission of pam into the antenor and medial aspect of the lower thigh 
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The difficulbcs connected with the problem of interpretation of 
pain are resporisible for the many surgical procedures de- 
lated /<3r ireatinent. Tie important methods include tie following 
arthrodesmg operations^ %anous osteotomies, aithropTasties and ace- 
tabuloplasbes. The> all ha\e their mdicaUons 
In recent j ears a Be« method was introduced which promises reief 
of pain without undue risk, which is an important consideration in 
some of the older and more debflitated pabents It most be empha 
siied, bfmeser, that it did not soNe the problem of how is trans- 
mitted to the central nervous ss'stem. It was first introduced in 1955 
b> Camitz of Sweden, and then m 1&51 m France b> Tasemier, who 
repuTied a senes of fifti sesen cases treated between 1951 and I9ii 
The results obtained in the earlj attempts svere published by LeCat 
in I&39 and later by P Vanne> m 1941 and by Tasertuer m 1942, 
1944 and 1945 Luzirj, also of France, reported m 194S fourteeD cases 
treated bj Podos-am since 1933 

The treatment, according to Tatemier. consisted in the asuldon ol 
a/ticular branches of the obturator oene through an tnosioo o»er the 
medial «de of the femoral tnasg^e The simpLot) of the metbod and 
the reported saUsfactoty results appeared \n> promismg. 

It was tbea deeded to imesbgate the relabon of the obturator 
nene to the capsule of the bip foint and to appl> thu method of 
cpcrahoa in suitable cases 

The analosucal studj was made on four hip jowls disserted by the 
author and on tssentj four cadaten dissected b% the more skillful 
first )ear medical students at the College of Pb>-sicians and Surgeons 
at Columbia Ujuiemf} \ thorowgh dissecboo of the arbcular 
brandies is a 'er) tedious and eractuig task. The use of magmScabon 
1$ frcqueolls required. The desenpbon giscn b> Truchet was con 
• , • « _ 1 , L~- srn r,nt TPadll) 

^ 1 . . itos 

... » • . I bo- 

lemorai .mi. •*. v >his 

was necessarv for proper anatooucal eiposure Before resection of 
the pubic horizontal branch, the pubofemoral part of the capsule was 
separated from its medial attachineot for better visualizanon of the 
ajticular branches which supph this hgameiit The arbcular bran^ 

■ , itenor 


penetrates! 

and the deep branch entered the space bebseeo the adductor 
bresas and die adductor masaos The articular branch to the anterior 
/v»r«T?le has been seen onzinatinS eidier from the anterior or from 
tbr^enor branch of the obturator nene The other articular 
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branch frequently described as entenng the head of the femur through 
the round hgiment could not be followed The articular branch is 
usuilly of small size At times it dtsided into several sery thin fila 
ments When the articular branches are buried in the substance of the 
obturator extemus it is difficult to trace it with precision 
Th" dissection of the arhcular branidies deriving from the femoral 
nene and supplpng the part of the anterior capsule and the ilio 
femoral ligament ivas found to be quite arduous These branches 
could not be surely identified m a notable number of dissected hips 
The investigation of the nerve supply to the hip joint would be 
more complete if the articular branches of the femoral and obturator 
nerves were followed to their microscopic termmation in the ligaments 
ofthecapsule This however would involve a complete research prob 
lem outside of the immediate scope of this investigation In spite of 
the limitations of the study it permitted the conclusion that the nerve 
supply to the anterior capsule derives largely from the obturator neive 
whose articular branches are more accessible to surgical procedures 
This 15 m partial agreement with the statement of Tavernier He found 
that the deep postenor branch of the obturator nerve supplied the 
greatest part of the anterior capsule of the hip joint 

OBTURATOR NERVE AVULSION AS A FORM OF TREATMENT 

In the first attempts Tavernier practiced a resection of the deep 
branch of the obturator nerve but with the development of his tech 
nic confined his resections to the visible articular branches abandon 
mg die complete avulsion of the deep branch of the obturator nerve 
as perhaps too mutilating 

Our first operation was performed on October 20 1945 The patient 
was suHenng with an advanced form of Mane-Strumpell arthritis in 
volvmg the spine and both bip joints Ih:ior to the operation the pa 
tient was bedridden for about five months To insure the removal of 
all the articular branches and to relieve the adduchon contracture of 
the hip joint a complete avulsion of the obturator nerve at the exit 
from the obturator foramen was done The nerve was xooroached 


leueveu suHiciently to return to his occupation of gardening 
Novocain Test —Before the operabon a test mjection of novocam 
in the area of the obbirator nerve is done The patient is placed flat 
on the back and the affected ettrenuity abducted to bxvwg out the 
adductor longus A needle 2 inches long gauge 22 is then mtroduced 
near the insertion of the adductor longus close to its lateral border and 
pushed down to the horizontal ramus of the pubis As soon as the 
bone IS reached the pomt of the needle is deflected down under the 
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The difficulties connected with the problem of interpretation of 
causes of paw are responsible for the many surgical procedures de 
vis^ for treatment The important methods include the following 
arthrodesmg operations,, various osteotomies arthroplasties and ace- 
tabuloplasties They all have their indications 
In recent years a new method was introduced which promises relief 
of pain without uridue rislr, ivhrrfi is an important consideration m 
some of the older and more debilitated patients It must be empha 
sized however, that it did not solve the problem of how pain is trans 
mitted to the central nervous system It was first introduced m 1933 


The treatment, according to Tavernier, consisted in the avulsion ui 
t u — r .r the 
i and 

It was then decided to investigate the relabon ot ttie ouiurator 
nerve to the capsule of the hip joint and to apply this method of 
operation in suitable cases 

The anatomical study was made on four hip joints dissected by the 
author and on twenty four cadavers dissected by the more skillful 
first year medical students at the College of Physicians and Surgeons 
at Columbia University A thorough dissection of the articular 
• » " • Ci->fion 

;n 
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was necessary for proper anatomical ejtposure Before resection ol 
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the 
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and' posterior branch Ihe antenor orancu oi lue yuiuutui erve 
penetrated between the adductor longus and the adductor brevis 
muscles and the deep branch entered the space between the adductor 
brevis and the adductor magnus Ihe articular branch to the anterior 
ran^ile has been seen ongwatw^ either from the anterior or from 
the posterior branch of the obturator nerve The other articular 
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Results.— FolloNMng the first successful result fifty three addittonal 
pabents ttere submitted to the operation by the author and other sur- 
geons at the Hospital for Joint Diseases The cases were selected 
mostly for relief of pam due to arthnbs or extensive operative pro- 
cedures and the results were considered good when the pain dimin- 
ished sufficiently to permit the patient to walk, and satisfactory when 
the patient had marked relief at rest 
The following ohsersations were made in the majority of successful 
cases 

1 As soon as the patient recoxers from anesthesia the absence of 
pain IS nobced 

2 The patient is able to gel out of bed within one or two days 
following the operation 

3 No sensory disturbances are noticed on the inner aspect of the 
thigh or knee 

4 Adduction is possible and is rarely weakened 

5 The patient is able to walk with more ease, if prior to operation 
there was no severe deformity In certain cases the pam disappeared 
after operation but recurred after a varying period of time 

Roentgenographic examination of the joints after resection of this 
nerve did not show any changes suggestive of trophic disturbances 
m the acetabulum or head of the femur immediately after the opera- 
tion or at later dates 

In the fifty four ca$e< m which operation was done, four patients 
had a bilateral avulsion of the obturator nerve The remaining fifty 
had an avulsion in one extremity only Ten patients had an excellent 
early and late result Seven patients had a good result Nineteen pa- 
tients unproved Seven patients had no improvement In eleven cases 
the mfoTTnitinn m 'i* nnt •rt. r *» - • 


me longest period of observation after operation was only of about two 
years’ duration It is impossible to foresee whether these cases will re- 
main painless with the patients capable of carrying On their activities 

Subsequent to the first reports on the results of obturator nerve re 
section, Tavernier introduced an additional method of hip joint de- 
*’^3bon Through an incision in die gluteal region, he interrupted 
the nerve to the quadratus f^oiis muscle in cases of persistent pam 
in the posterior region of the hip joint This method has not been 
used as yet in our series of cases 

The technical simplicity of the obturator nerve avulsion and a fair 
number of sabsfaclorv results permits the assumpbon that this pro 
cedure may he of help in many instances 
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honzontal ramus and pushed about 1 to 1 5 cm into the foramen Ten 
cubic centimeters of 1 per cent novocain without adrenabn is injected 
Relief of pain after the miection is considered an indication for 
operative resection of the obturator nerve 
Technic.— The surgical procedure is simple and the best approach 
IS over the femoral triangle A 2 to 3 inch incision is made parallel 
to the lateral border of the adductor longuj rnuscle, which can be 
palpated on abduction of the hip, or easily found by connecting the 
pubic tubercle ivitb the point of intersection of the sarfonus with a 
line representing the anterior axis of the thigh In the male pahent, 
care must be taken to avoid accidental division of the spermatic cord 
near the pubic tubercle After the skin incision, several layers of fat 
separated by fascial layers are encountered, especially m obese sub- 
jects The fascial planes should not be mistaken for the deep fascia 
covering the muscles of the femoral tnangle As soon as the deep 
fascia is bared, the long saphenous vein is recognized and retracted 
1 ■ ■ Tl >• r ■ 'Vf • ‘ M- • . • . • .'1 . - i 4 

'> •■I’- I 'I’' ■ 

. ■ ' • • I ■ 

adductor longus muscle The space between the adductor longus and 
the pectineus muscle is easily found and separated bluntly It may be 
observed at times that the pectineus muscle is overdeveloped and 
hinders the closure of the obturator nerve It can be easily divided 
near its ongui from the pectineal bne The veparation of these two 
mu<cles uncovers a space filled with fat and crossed by ves'‘els denv 
mg from the obturator and the medial arcum£ev artenes and veins 
Ligation of these vessels is a simple and rapid step By gentle sepa 
ration of the fat the anterior branch of the obturator nerve is found 
and followed to the point of e«t from the obturator foramen The 
identification of the articular branches is apparently difficult, if at all 
possible It is best then to divide the nerve at the point of exit and 
avulse it as high as possible The avulsion involves the two branches 
No speaa] closure is necessary A few sutures in the subcutaneous 
tissue and skin is all that is required 

It IS possible, of course, to approach the obturator nerve through 
the suprapubic route, as descnbed by Chandler, or through a medial 
incision between the adductor longus and the j^^acilis muscles 

However, many patients with painful hips are in the middle age 
group and are obese The approach to the obturator nerve m these 
patients is somewhat more difficult through the suprapubic region If 
an adductor tenotomy is required, an additional incision becomes 

"^^Tmedia! incision, as advised by Stoffel. does not give a direct 
exposure of the dbtuiatoi nerve The approach through the femoral 
triangle is therefore, considered tlie most direct and simple 



THE TREAT3IENT OF PAINFUL PHANTOM LIMB 
A Follow-up Stud}' 

C G. DE GurrEnBEZ-MAiioNi.Y, M D , F A C S * 

Paintul phantom limb has long been a very trying problem to 
treat, and because ol the need for a method of managing the more 
difficult cases the suggestion was made rn 1944* that resection of the 
postcentral cortex corresponding to the amputated limb would alle- 
Mate the condition The present report is intended to review the 
patients treated by the author with tins method There have been 
several notices of the application of the method, some of which have 
been favorable and others unsuccessful, and it is hoped that in the 
future a composite report of all these cases might be made which 
wall give a more adequate impression than the few cases now sub- 
mitted 

lU-OSTIUTIVE CASE IHSTORIES 

The first patient was a 40 year old man who had lost parts of the 
middle and rmg fingers of the right hand and subsequently suffered 
distractmg pain in the pliantom fingers The left postcentral cortex 
for these fingers was removed with the result that he was relieved of 
his pain SO that he was able to work W'licn last seen two years after 
his operation he was leaving to enter the Merchant Marine Nothing 
has been heard of him since (ben 

The second patient was a 24 year old man who had injured and 
destroyed his left brachial plexus m a crushing truck accident No 
repair was possible He suffered a painful phantom limb, and a section 
of his right postcentral cortex corresponding to the limb was removed 
This relieved him of pain which had necessitated using morphine at 
frequent intervals He was last seen six montlis after the cortical opera- 
tion H“ *-'■'* - ’ ' ' 

limb b 
He CO 

due to the brachial plexus destruction Tlie arm was subsequently 
amputated after his discharge from roilitary service He must have 
continued to complain, for a diorodotomy at the thu-d cervical level 
was later done at a Veterans’ Hospital A neurosurgeon’s report three 
>ears after the cortical resection indicated that Ais man was "not 
having sufficient pa in to justify any furtlier major surgery" This had 

From the Neurological Disisiou, St Nnceots Hospital, New \orlc City 
Neurosurgeon m-Cliicf, St. \mcent’* Hospital, New York Oty 
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unjustifiable resulting disabilities In some instances, removal of the 
precentral and postcentral cortex concerned with an amputated limb 
might gi%e adequate partial relief to recommend the procedure but 
for the more difficult patients, frontal leocotomy will probably have 
to be the operation of choice 
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aho been my opinion when he was hst seen sometime before the 
amputation and chordotomy So, it would seem that considerable re 
lief had been obtained by this man from the resection of the post 
central cortex 

The third patient was a 56 year old man who had sustained an 
amputation at midthigh, following which he had a painful phantom 
limb For this three operations (chordotomies) had been performed 
the last a year before he was first seen by me A vanation in the 
cerebral operation was made in this instance the left precentral as 
well as the postcentral cortex corresponding to the right lower extrem 


pain, principally in the hip This has vaned and has been less bother 
some when traveling than when resbng at home 


t 1 4 t. 4 


Decome a severe iiiuipiiiiie auuici me iigui p>y>wi.iiuui 
spending to the left leg was removed, a year later he still had pain 
in the stump and some phantom sensations but he had relief of his 
painful phantom phenomena after operation 


sunsuRY 


These four eases indicate that removal of the postceatral cortex 
corresponding to a painful phantom is only partially effective in con 
trolling the discomfort associated with the phenomenon The pro 
cedure was develc^ed with the intent of eliminating the point of 
registration of impulses begmning in the amputation stump The 
hypothesis that such sensations registered only in the postcentral 
cortex and m specific areas for specific parts has thus been shown to 
be false More attention should probably have been paid to the early 
studies of Dusser de Barenne* who showed in monkeys that the 
cortical sensory representation extended for a considerable distance 
anterior and postenor to the central fissure ifore recent observations 
by Woolsey^ and others also have shown that cortical sensory repre 
sentation is more extensive than previously localized m the postcen 
tral cortex, through the discovery of the so called second sensory 


'^°Thus it would seem that the possibility of ehmmating all sensation 
from a part by removal ti ceidssal costen vs not feasvbk ance the 
cortical sensory representation is too extensive The excision of ade 
quate cortex to desensitize a part would be associated with other 
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of these traumatic lesions with opiates would have been fraught with 
the danger of una\oidable depression from these drugs with no pos- 
sible benefit to the pahents 

Fortunately, the understanding and therefore the management of 
pam has recently captured the imagmation of many research labora- 
tories and a large number of climcians in the several special practices 
of medicine The coordinated scientific studies of the characteristics 
of pain, Us effect on biological actnity and the reaction of patients 
to the pain experience have provided the basis for significant advances 
in its conquest and a more optimistic outlook for its control 

CLASSmCATlON OF PAINFUL STATES 

Recent efforts m the study and understanding of pain mechanisms 
have pointed a more scientific approacli to tiierapy A descriptive 
classification of painful stales. ba*ed upon etiology and quality of ex- 
perience has been useful in beginning an organized attack upon the 
pain of disease As to etiology the largest group of painful syndromes 
IS associated with the organic ciiange in the tissues of the visceral and 
musculoskeletal system resulting from infection, trauma and neoplasm 
The next group is the painful states of neurological origin, eg, the 
neuralgias and ncuntides Tlic third group is that consequent to spasm 
of smoodi muscle of the digestive, urinary or circulatory systems The 
last group consists of patients who experience pain m the absence of 
demonstrable etiological factors— the psychogenic" type of pam Ob- 
viously this classification of painful states is of limited utility, but it 
IS of assistance m promoting a clarified approach to therapy 
Another, and perhaps more useful classification of pam, is con 
cemed with the quaUtij of the pam sensation Pam which is burning, 
itching sharp or stabbing in nature is superficial in origin and is asso 
ciated with a positive reaction pattern on the part of fJie patient in 
that he wishes to do something definite about the pam This is the 
response of the pahent who has a toothache It is also seen in such 
injuries as skin lacerations and thermal burns which arc not severe 
The patient doesnt take’ it He is anxious to take positive steps 
in rectification either by removal of the offending p-irt or his removal 
from the threatening environment He is frequently mcensed and 
angry with his pain 

The other type of pain onginatmg in viscera deep m the soma, is 
achmg gnawing and throbbing in character It causes the patient to 
xvithdraw or rest The abdominal pam in intestinal lesions of inflam- 
matory origin typifies this response The \actim wants to be left alone 
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PAn IS llie cry of nature in distress It is a cry that has echoed 
throughout the ages of medicine Its eradication has been a foremost 
goal of all who practice the healing art It has engaged for all time 
the energies of civilized man and yet its adequate control cannot be 
reviewed as a brilliant chapter in the history of medicine 
The therapy of pain is not limited to any specialty m medical prac 
lice It IS the day by day business of every doctor But there is an 
intimato association of such therapy with anesthesia In the laymen's 
library this association is brought close with such recent btles as Vie- 
lOT Robinson's "N’lctory over Pain” and Papers “Man against Pain* 
and others Such publications direct attention to the anesthetists' ex 
elusive role in controlling pain induced by surgical manipulations 
This role has always been accepted as the primary obligation of anes 
thetists but events m the changing medical world have made it im 
perativc that our functions Le broadened and that we accept the 
challenge of pain occiimng outside the surgical amphitheater Such 
a concept fully lustiHes this anesthesia clinic on the therapy of pain 
Too often m the past physicians have aligned themselves at the 
extremes of mistaken humanitarianism in prescribing narcotics in et 
cessive dosage or in considering pain as merely a symptom which 
furnishes a clue to the diagnosis of a specific lesion to the neglect of 
the sufferers comfort It is now evident that various painful states 
deserve intelligent appraisal and perhaps equally vital a systematic 
plan for relief which will conserve the pabents social usefulness 


or 

al 


lowed to persist For example Beecher* m studpng 215 badly 
wounded soldiers found that only 24 per cent had pam which they 
considered severe Pim being an unimportant factor the treatment 

From the Department of Anesthesu New York Unnenity College of Medicine 
New York City ^ ^ ^ v „ nr„ v r-ru™ -r v*-^ ^ n .Mnr 
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of these traumatic lesions with opiates would have been fraught with 
the danger of una\oidable depression from these drugs with no pos- 
sible benefit to the patients 

Fortunately, the understanding and tlierefore the management of 
pam has recently captured the imagmition of many research labora- 
tories and a large number of clinicians in the several special practices 
of medicine The coordinated scientific studies of the clnracterisbcs 
of pain, its effect on biological activity and tlie reaction of patients 
to the pam evpcnence have provided the basis for significant advances 
in its conquest and a more optimistic outlook for its control 

CLASSIFICATION OF PAINFUL STATES 

Recent efforts in the study and understanding of pain mechanisms 
have pointed a more scientific approach to therapy A descriptive 
classification of painful states, bved upon etiology and quality of ex- 
perience, has been useful in beginning an organized attack upon the 
pam of disease As to cUologtj, the largest group of painful syndromes 
IS associated with the organic cliange m the tissues of the visceral and 
nmsculoskeletal system resulting from infection, trauma and neoplasm 
The next group is the painful states of neurological origin, e g , the 
neuralgias and neuntides The third group is that consequent to spasm 
of smooth muscle of the digestive, urinary or circulatory systems The 
last group consists of patients who experience pam in the absence of 
demonstrable ebological factors— the “psychogenic type of pain Ob 
viously, this classification of painful states is of limited utility, but it 
is of assistance in promoting i clarified approach to therapy 
Another, and perhaps more useful classification of pain, is con 
of the jjatn sensation Pain which is burning, 
1 ching sharp or stabbing m nature is superficial m origin and is asso- 
ciatcd with a positive reaction pattern on the part of the patient in 
mat he wishes to do something definite about the pam This is the 
response of the pabent who has a toothache It is also seen in such 
injuries as sKin lacerations and thermal burns which are not severe 
e patient doesnt take” it He is anxious to take positive steps 
n rectification either by removal of the offending part or his removal 
iTom the threatening environment He u frequently incensed and 
angry with his pain 
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lient in pain these attributes of the pain syndrome will furnish im 
portant clues as to the point of ongin 

THE PAIN TIinESIIOLD 

Any classification of the pain syndrome is inadequate svithout con 
{■deration of the pain threshold Although some m\e$tigalors consider 
the threshold to pain a fairly constant physiological phenomenon there 
is extensive clinical support for the thesis that there is a considerable 
Variation in pain threshold in different individuals and in the same 
individual at different times This vanation in pam threshold seems to 
be assocated with personality traits and alterations in emotional lev 
ture Some people can tolerate considerably more pam than others 
but even the more stolid among us have their moments of increased 
suscepbbihty to pain The concept of pain threshold is a definite one 
and certainly not a new development It is only recently however that 
promising scientific efforts have been made to measure pam thresho'd 
quantitatively in man Wolff and his associates’ have emplo)ed the 
response to heat and have been able to study m relative terms the in 
Huence of drugs and other factors upon pain threshold Similar studies 
were completed b> Seevers employing the von Frey principle m evaJu 
ating the analgesic properties of anesthetic gases in small concen 
Irations 

Another method of observing the threshold to pam has been de 
icnbed by Hollander The device efnpIo>ed is a jagged strip of metal 
which IS placed on the skin surface of the arm and surrounded by a 
sphygmomanometer cuff Pam threshold may he measured by the 
pressure in the cuff required to produce pam In rough terms the 
threshold is high if 200 mm of mercury can be tolerated before pam 
is experienced and low if 120 mm of mercury pressure will elicit 
di'comfort 

Pain threshold may be modified by several factors in the environ 
ment or intrinsic in the subject Phjsical alteration of the skin re- 
ceptors may 
for example 
processes in , 

story of the patient who has suffered a long time and is no longer 
able to endure the same painful slimub with equanimity Perhaps 
most significant of all is the mfloence of attitude-the psjchologcal 
factor Distraction and simple fatigue can increase the pam threshold 
no to 35 per cent More intensive emotional experiences are capable 
of completely distorting ordinary concepts of pam perception Tie 


Finally the pain thresnoiu is 
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IS the consistently important application in clmicil medicine The use 
of drugs, although not always properly executed, is the only realistic 
method of elevating pain threshold m the therapy of disease 

THE THEnAPEUTIC ATTACK ON PAIN 
The therapeutic attack on pain is directed along one or more of 
several directions, based upon some of the considerations discussed 
aboie 

Abolition of the Pain Stimu!ua.-The first and obvious approach 
to therapy is tlie abolition of the pain stimulus if at all feasible It 
seems unnecessary to elaborate further on this point since the elimim 
hon of the source of pain is almost axiomatic behavior on the part of 
most physicians However, it needs mention because there is a ten 
dency in a busy practice (or a physician to resort to analgesic drugs 
or even more radical measures without thinking of the simple things 
Erst 

Inierniption of Pam Palliwaya -The second attack upon the pain 
syndrome is directed terward the elimination or interruption of pun 
pathways chemically or surgically This is not the place to recount in 
great detail the tremendous strides m the management of pain which 
have taken place in neurosurgical circles except to point out that there 
still remains a great deal of study m the selection of patients for opera- 
tion and in the acquisition of knowledge to improve the actual results 
of surgical mtervention 

Nerve pathways may also be interrupted by neroc block procedures 

’ ' he nerve block clinic is 

University Department 
' “nt addition to medical 

practice Prior to the recent war, relatively few mdividuals or groups 
were conducting organized efforts to treat painful states with the 
methods of regional anesthesia During the war, large numbers of 
physicians became attracted to the performance of nerve block The 
deceptive simplicity of injecting solutions with a needle and syringe 
developed a reputation of failure for these methods The failures and 
accidents were not those intnnsic m nerve blocking but were due to 
the failure of operators to master technics, to learn sometlnng of the 
underlying pain mechanisms, and to realize the limitations inherent in 


I imiiui Lumpiaiiu It nerve blocking is to become a useful clinical 
tool m the conquest of pain, a completely new orientation is needed 
Tlie I ► --r .J 
that 
atorr 
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tient in pain, these attnhutes of the pain syndrome wll furnish im 
portant clues as to the point of ongin 

TIIE PAI\ TIinESIIOLD 

Any classification of the pain syndrome is inadequate without con 
sidcration of the pain threstu^d Although some investigators consider 


individual at different times This vanalion in pain threshold seems to 
be assocated with personality traits and alterations in emotional tex 
hire Some people can tolerate considerably more pain than others 
but even the more stolid among us have their moments of increased 
tusceptibihty to pain The concept of pain threshold is a defimte one 
and certainly not a new development It is only recently, however, that 
promising scientific efforts have been made to measure pain threshold 
quantitatively in man U'olff and his associates^ have employed the 
response to heat and have been able to study m relative terms the in 


Irations 

Another method of observing the threshold to pain has been de* 
scribed by Hollander The device employed » a jagged strip of metal 
which IS placed on the skm surface of the arm and surrounded by a 
sphygmomanometer cuff Pam threshold may bo measured by the 
pressure in (he cuff required to produce pain In rough terms the 
threshold is high if 200 mm of mercury can be tolerated before pain 
IS expenenced, and low if 120 rom of mercury pressure vviD elicit 
discomfort 

Pain threshold may be modified by several factors in the environ 
ment or intrinsic in the subject Physical alteration of the slin re 
ceptors may affect threshold to pain In sunburn of superficial nature 
for example, the pain threshold is definitely decreased Pathological 
processes in a patient may alter pam threshold This is the typical 
ilory of the patient who has suffered a long time and is no longer 
able to endure the same painful stimuli with equanimity Perhaps 
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reported Accidental pneumothorax, high spinal anesthesia, coll^se 
of circulation and respiration line been encountered Even death is 
not uaJaiown Bilateral stellate block xvAh ptocMUC m o patient vsith 
chioiuc asthma uas foUowed b) sudden death a few minutes after 
iniecbon uas completed Further details are unnecessary for the 
present purpose ta emphasize that theiapeutic nerve blocking is 
a simple plunge of a syringe piston and that evpert judgment and 
fechmcal skill are required of the physician who includes this method 
in his attack upon pam 

Nerve block has a definite and valuable application iti the thera 
peutic approach to the patient with pam Its use in vasospasm, myal 
gns, causalgias, phantom pain sprains and other recognizable 
conditions is uell established Its role in the intractable pain of 
malignancy and in certain chronic diseases of the musculoskeletal 
sjslero require much more study and evpeiience (or proper evalua 
tion The further study also implies the devclopmejit of more efficient 
igenls to produce prolonged blockade without toric side effects 
Raising ol the Vain 'threshold.-K \Vi«d approach to the therapy 
of pain IS a common one in chmcal practice it has as its atm the 
raising of the pain ^reshold which is regularly accomplished with 
drugs which depress brain centers concerned with the leceptwsi of 
impulses carrying pain Possibly no greater misuse of drugs has been 
seen in medicine than the misapplication of analgesic drugs Special 
reference is made to the opiates which have Significant effects other 
than analgesia and these are completely ignored to the detriment of 
the patient It has been shown that the pain threshold of a young 
healUiy adult cannot be raised beyond a certain amount and that 
30 mg of morphine accounts for the maximum It is true, of course, 
that the maximum is administered infrequently, but it is surprising 
how often rnorphine w prescribed in dases larger than required for 
analgesia Despite the large experience all physicians in most spe- 
cialties have with morphine, it has been far from satisfactory to patient 
and physician because of its addiction faculties and the side effects 
listed below The dissatisfaction with morphine and the other potent 
opiates rarely admitted, is proved by the enthusiastic rec^tion which 
opiate substitutes receive as they arc offered to the profession Deme 
rol one of the popular substitutes, while very useful, has not been 
completely free of the untoward addiction or depressant properties 
of morphine and has not removed morphine from the list of frequently 
used drugs Recently amidon h>drochloride (methadon) has been 
studied as a morphine substitute and appears to be promising m that 
side reactions and tolerance are sard to be minimal However, caution 
IS required in hailing the perennial successor to morphine— disappomt- 
ments have been too common 

The disadvantages consequent to the administration of morphine in 
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the unbroken skm impose enough inaccuracy without accepting tie 
additional one of carelessness in etecution Nene block must be per 
formed carrfully and correctly with meticulous attention to anatomi' 


tempted There are other completely unknown factors which abo 
mihgate against spectacular results, but clinical experience will fur 
nish clues to the sorting out of these enses It is difficult to determine, 
for example, why herpes zoster xvill respond so well to procaine 
block if (be intercostal nerves are involved, and so poorly if the 
brachial or lumbosacral plexuses arc affected Tliese observations 
about ner\e block are of great importance m prognosis and in utjlmng 

mitive 
' ther 

' looks 
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onlhs 
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used effectively in the neuralgias, the pam of herpes zoster, and other 


block at tiie regional tyanuiimK y-iuym i*ti»<. «<— - 

valuable place m providing symptomatic relief to allow tune for more 
adequate preparation of a patient for definitive surgery Alcoholi- 
zation of branches of the tngeininal nene for the pam of tic 
douloureux is frequently performed for the rchef of pain m patients 
unsuited for surgery or unwilling to undertake the more major ther 
apeutic offering Finally, nerve Uock has great value as a diagnostic 
unplcment for infemisl and surgeon The method lends itself to the 
proper selecpon of patients for surgical interruption of nerve path 
ways, for the diagnosis of abnonnalities of vasomotor tone and as 
assutance m the separation of patients whose pain is psychogenic 
r _ ,vhr>se suffering is organic In nature 


they still occur auw uwj - 

tion of alcohol is not uncommon and may lead to pam whicb k more 
intractable than the pam of the ongmal lesion Paralysis has been 
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doses are administered Scopolamine is a valuable adjunct to opiate 
medication in that it serves well to reduce the psjchic trauma of pain 
and other unpleasant situations It deBnitely alters the reaction pattern 
almost to the point of unreality m the sense that the patient expen 
ences a greater sense of euphoria than the situation warrants It has 
been observed also that small doses of the barbiturates are effective 
m controlhng traumaHe pain m instances where morphine had not 
been completely satisfactory Since the barbiturates have no analgesic 
properties it seems likely that their beneficial effect upon pam must 
be associated with some modification of the central perception of pam 
Deadening the Perception of Pam —Of course complete pain 
rehef is effected also by rendering the patient unable to percene 
pam This IS the original interest and activity of the anesthesiologist 
and its largest application m medicine is accomplished during surgical 
anesthesia It may be produced with large amounts of depressant 
drugs of the many groups employed in the clinic It seems unneces 
sary to point out that this form of pam relief has no place in the 
therapy of chronic pain syndromes 
PJiysical Pleasures —This discussion would not be complete with 
out mention of some of the physical tneasures directed toward the 
control of pam These measures include heat cold massage hydro 
therapy manipulations and radiation all of which are most important 
in providing comfort of patients m pain 
Specific Remedies —In addition there are some specific remedies 
directed toward specific types of pam Drugs such as curare reduce 
painful muscle spasms m poliomyelitis and ergotamine may overcome 
the dilating pulsation^ of cranial vessels in migraine Colchicine is 
useful in gout and the salicylates m rheumatic fever and many dif 
ferent types of pam Nitroglycerin is of great value in the pam of 
angina Cobra venom has a definite place in the therapy of a variety 
of painful syndromes Other specific remedies will occur to the alert 
physician 

Remarks —A final word is necessary concerning the administration 
of depressant drugs to the point of stupefaction The barbiturates and 
the opiates have been employed in excessive dosage on occasion with 
the production of markedly depressed slates Properly considered the 
usage of these drugs m this manner must be unphysiological Stupe 
faction cannot be acceptable pam therapy 

SUVniAR\ 

^ A brief review of some of the aspects of pain has been presented 

a disease entity 
apart from the 
To that end pain 
ptive standpoint 
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suggest the complications Mrhich may be encountered Respiratory 
depression and the production of sleep are frequently associated with 
morphine and are certainly unnecessary components of effective an 
algesia It IS evident that morphine is far from bemg a safe drug 
efhcient m the raising of the pain threshold despite its ubiquitous 
usage in prachce 

More recently in an effort to secure analgesia m the postoperative 
period uncomplicated by the respiratory depression and other un 
toward effects of the opiates there has been an increasing tendency 
to employ dilute solutions of procaine intravenously The cffiaency 
of this type of therapy in securing analgesia must be admitted readily 
Its final role and proper selection for the types of pain which respond 
remain for further study and experience Intravenous procaine cer 
tainly must be considered for the patient with pain m whom excessive 
dosage of opiates is otherwise required 
Modification of the Reaction rottem -Another and very im 
portant technic in the managecnetit of the painful states is the modifi 
cation of the reacbon pattern exhibited by the pabent to a painful 
stimulus This is an important considerabon for the pabent because 
the response to pam or the pattern of behavior may be as disabhng 
or more so than the perception of pain per sc Attempts to minimize 
or abolish the emobonal overtones associated with pain are definitely 
useful therapeutic measures The response to pam may be stereotyped 
and subject to influences other than drugs alone There are many 
ps)cho1ogical aids which can be of enormous comfort to the pabent 


The efBaency of the placebo is real if one considers that fully one 
third of pabents studied with regard to the potency of new analgesic 
drugs will exhibit pain relief as satisfactory following a placebo as 
the achve ^g itself provides 

The reaction pattern may be modified by drugs and the opiates 
have probably enjoyed the greatest success in this sphere It is 
difficult to evaluate these effects quantitabvely but it has been dem 
onstrafed that the sense of vwU being precedes the analgesic effect 
of morphme and outlasts it Essentially the principle is one of allay 
mg anxiety and apprehension Alcohol has a similar effect when large 
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\\in:N elaborating a plan for conservative treatment it is always 
wise to consider from the very beginning that the necessity of sur 
gical intervention may arise at any time and that all preoperative 
measures should be completed for such an event 

There was a time when “active conservative treatment for gallstone 
disease was in vogue That is to say injections were given with the 
aim of encouraging bile flow and provoking contraction of the gall 
bladder with the hope of etpclling stones (pitressm acetylcholine 
et cetera) Tins procedure has since been condemned and has actually 
been abandoned by most ph>sieians The stones should one really 
succeed m getting them to move may easily sbek m their travel in 
a much less favorable place than before hliny such incidents have 
been reported 

rREOPEUATiaE TREATMENT 

The following aims should and can be achieved by conservative 
medical treatment 

Relief of Pain and Shock m an Acute Attack — Tins is most 
effectively and dramatically obtained by intravenous injection o! a 
mixture of 


Atropine suUate 
Ephedi ne 


000075 loOOOl gm 
0015 gm 
001 gm 


The cramps cea e the patient becomes comfortable and usually falls 

These 


en the 
hem 

orrliage el cetera) can be excluded or the patient is ready for 
surgery 

Impcovemenl of Local Conditions —A few letnaiks about the 
origin of pain and colic in gallstone disease might not be out of place 
as opinions are still divided The following statement is backed by 
man) experiments ^ 

(a) A stone lying m the fundus of the gallbladder does not cause 
my pain and does not nuke its presence felt at all 
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The concept of pain threshold and its importance in the thaic u 
stressed. | 

An approach to the therapy of pain is included and consists of 
efforts to reroove the pam stimulus mtenupt pain pathways elevate 
the pam threshold alter the reaction pattern to pain render the pahent 
smable to perceive pain and utilize a variety of specific remedies 
Details of this regimen are elaborated upon and the specific role of 
each carefully assessed 

nEFERE^CES 
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of an acute inflammatory process is comparable in its effect to an 
’ I . _ £ ~ rtf o Tn 1 prpd virulence 
infiamma 
r and the 
reas apph 
processes 

of absorption Disregard of this principle may cause serious damage 
Unfortunately m most textbooVs the application of heat mdiscrimi 
nately is still recommended 

|.\ . ,n*. * 1.-1 


It IS true that the acute syunploms subside the temperature drops 
and the number of leukocytes decreases giving the impression that 
the acute inflammatory process has been brought under control How 
ever the fallacy of this conclusion has been proved and strongly 
emphasized by J II Garloek Patients after a high dose treatment 
wii penicillin were operated on In none could a standstill of the 
inflammatory process be noted Actually some patients even devel 
oped complete gangrene of the gallbladder and pencholecystitic 
abscesses This being so we strongly warn that pemciilm treatment, 
by concealing symptoms mtoJlcs a particular danger when apphed 
In acute abdominal infections bkc acute appendicitis or acute ehol 
ccijstitis 

Behabilitation of the Balance of Fluids, Liver Glycogen, Pro* 
leina and Electrolytes '-Measures with this aim are essential pre 
operative measures never to be neglected 
Transfusion of blood or plasma is recommended to restore quickl) 
any minus balance of protems In jaundiced cases however whole 
blood transfusions should be restricted and are better replaced by 
plasma Intravenous glucose saline dnp infusions are to be given in 
order to restore liquid and electrolytic balance Moreover an ample 
supply of glucose serves to restore liquid and electrolyte balance 
Further an ample supply of glucose serves to restore the glycogen in 
the liver 

Since postoperative pentonitis has complelelj disappeared with the 
introduction of the electrosurgical method (Pribram 1929) hepatic 
insufRciency remains as the most senous postoperative complication 
There is enough evadence brought forward both m experimental and 
clinical medicine that proteolysates and especially the ammo acids 
methionine cystine choline and so forth have a protective effect 
Ample use of these products should be made both in the preoperative 
and postoperative treatment 

Combating Acute Liver Edema -In practically all gallbladder at 
tacks an acute edema of the liver develops It is often still present 
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(b) The acute gallstone attack u caused by a stone that shdts into 
the collum cysticus area or sJips into the opening of the cystic ouct 
vsJiereupon a violent spasm sets in around the stone 

(c) A stone might pass through the papilla without causing any 
pain Consequently we are fairly safe in saying that the acute gall 
stone attack indicates that a stone is passing through the cystic duct 
into the common duct 

(d) A stone impacted m the cystic duct causes an acute occlusion 
of the gallbladder an incident which is in most coses identical with 
what IS commonly called acute cholecystitis but should rather be 
called an acute gallbladder because the clinical symptoms of an 
aseptic hemorrhagic infarction of the gallbladder are identical will 
those of an acute cholecysblis 

Therapeutic measures are to be directed (a) against the spasm 
and (b) against the sequelae of the obstruction that is to say agamsl 
a flare up of an inflammation m the gallbladder The chemical anti 
spasmodics are (a) the belbdonna group (atropine etc ) (b) 
papaverine and (c) amyl nitrate Barbiturates may be given addi 
Cionafly except in the presence of serious liver damage 
Countermeaeures against Local Infection —Two different and 
rather opposite measures are recommended the application of heat 
(hot water bottle or electnc pad) or the application of cold (ice bag) 
However this is not a question to feave either to the doctors or to the 
nurse s discretion but a pnncipal one requiring discussion 
Heat in any form accelerates all biologic processes cold consid 
erab'y slous them In our case this concero> on inJlammatory process 
already in development Ue roust decide the desired effect 
In acute gallbladder i e with an obstruction of the cystic duct 
effusion into the gallbladder and inflltralion of the wall an increase 
of this process is certainly not desirable since it involves an increase 
of the inside pressure a breatdosvn in some parts of the wall or even 
the danger of a rupture The more slowly this inflammatory process 
develops the more lime is given the body to mobilize its means of 
self defense Cold favors Jocalizabon in all acute inflammations 
When on the other hand an mflammafory process is already nelJ 
localized acceleration of absorption must be the purpose of tber 


apeutic measures 

It is further important to bear in mmd that in every acute mfiam 
matory process in the abdominal cavity a certain tmount ol immviuty 
and self defense gradually develops The effect of the self defense is 
the locali-ation of the process Within this area of localization the 
development of a certain immunity is of great value to the healing 
orocess Consequently all means favoring iocahzahon should be 
ATmlied A slotting of the inflammitory process is the best way to give 
chance for self defense and immumly to develop The slowing down 
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very little to do with the prolongation of the clotting time The in 
creajed permeability and vulnerability of the capillary wall stand in 
the foreground and the useful effect of calcium in tightening the wall 
IS a well confirmed fact 

The calauin therapy should be earned out as in the old days The 
best form of apphcation is m a muted daily intravenous injection of 10 
cc of calcium gluconate plus vitamin C This prophylactic treatment 
should start at least three days before operating 

SURGICAL PROPHYLAXIS IN CASE OP OBSTRUCTIt'E JAUNDICE 
In spite of all improvement in the biochemical control of postop 
erahve hemorrhage, I wish to stress that surgical measures still rank 
first They are 

1 No procrastination or undue delay ts warranted m operating for 
obstructive jaundice Formerly, cases of three or four months’ duration 
were quite common, and even now a waiting time of sw %veeks is 
considered appropriate by many physicians This delay is not justi 
fied Ten days are certainly suffiaent not only to establish the diag 
nosis but to complete all necessary preoperalive measures Experience 
has shown that when the obstruction does not move within ten days, 
as shown by an unchanged serum bilirubim level the chance of later 
spontaneous release of the obstruction is very small 

2 Blood control when operating should be careful and exact 


icones m the ampulla in case of long standing jaundice No forcible 
dilatation of the papilla is indicated Impacted stones which cannot 


uii.asuies dioiie were sumcient to restrict cholemic hemorrhage to a 
minimum 

Since this surgical propbyhxis forms a most important part m pre 
venlmg cholemic hemorrhage, a bnef discussion of a few important 
technical points of the main procedures might be useful 

The Electrocoagulation Metliofl (Mucoclasis) (Pribram, 1929\ - 
There has been some confusion, misunderstanding and misrmresenta 
tion among surgeons who adopted the method I give, therefore a 
short description of the original method which was the result of many 
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at operations and we may observe how quickly it sometmies dis 
appears while operating The size of the Lver diminishes under our 
hands This acute liver edema can be combated successfully and the 
liver dehydrated by intravenoos injection of 20 cc of a 50 per cent 
glucose solution No thrombosis occurs when some technical rules 
are observed as follows (e) strict a\oidaoce of injury to the posterior 
wall of the vein (b) aspiration of 1 to 2 cc of blood before the 
solubon IS slowly injected and (c) elevation of the arm n^t after 
the injection and compression of the puncture in order to avoid any 
reflux of blood and glucose into the paravenous tissue 
Cen-Cteoning Effect of Hypertonic Glucose Solution —Hyper 
tonic glucose solubon mbavenousty administered has another inter 
esting effect on the liver cells It causes the hver cells to discharge 
’ ’ like iron pigment 

This cell cleaning 

Prophylaxis Against Cholemic Ilcmoirbage —Oily vitacun K 
preparabons are absorbed from the jotestinal tract only with the help 
of ode salts which have to be given simultaneously when vitamio K 
IS orally administered The ne\v synthetic napthoquuione products 
(mena^one hykmone) can be given jiarenterally without bde salts 
and have almost entirely replaced the onginal vitamin K 
Treatment with vitamin K or the synthebc products should not be 
blind routine It should be guided by the actual prothrombin level 
and Its response to a vitamin K uijecbon If the response is poor 
higher doses and longer preoperative treatment is imperative The 
treatment has to be continued for at least su or seven days in the 
postoperabve course Hemonhagic complications are reported as long 
as several weeks after the operabon 


recent tunes because expenmenlally no dehmte inMuence ou coaguia 
oon bme has been proied when calcium was applied even in large 
doses 

However leaving apart the well established role that the calcium 
ion plays m the physiologic processes of coagulation some expen 
ments point to a senous disturbaoce of calcium metabolism in 
cboleimc pabents This disturbance uicreases as t me goes on In 
case of a compheabng pancreaUhs the calcium Ie\el in the serum 
drops considerably 

An important value of calcium appbeahoo Les m my opinion in 
Its effect on the capil lary walls We must distinguish stnetfy between 
• — Inipriran of D gelt «•« Diteoaei »nd ihe author t book 'Hepato- 

tr Cha*. c 
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No death from cholemic hemorrhage has been observed since the 
electrosurgical method hns been apphed Postoperative peritonitis as 
a cause of mortality has completely disappeared The mortality jn 850 
cases of choIec)stohthtasis, including gangrene, ruptures and ab 
scesses dropped to 0 9 per cent and in 1369 cases including common 
duct surgery, to 2 9 per cent 

Alanagetneni of Impacted Stones —Any forcible removal of the 
stones in case of cholemic danger should be avoided Forcible dilata 
tion of the papilla, when liberated is not a good procedure It may 
ini'ohe immediate danger and may be followed by stricluies of the 
papilla m the later course The ether method for such cases has proved 
entirely satisfactory and has contributed a great deal to the lowering 
of the mortahty 

Only recently has there been full recognition of the importance of 
maintaining the balance of proteins electrolytes and fluids through 
blood and plasma transfusions and the importance of a high protein 
diet and vitamin K I wish to stress, therefore, that my observations, 
covermg a period of more than twenty years partly date back to a 
time when transfusions were given only in exceptional cases, and 
when vitamin K was not yet a routine treatment for cholemia Meth 
ods like the ether treatment and electrosurgical operation which were 
able to banish these dangerous complications almost completely, 
should be valued from this point of view 


POSTOPERATIVE TREATMETO" 

This treatment already starts in the operating room First, attention 
has to be paid to the signs of a shock the respiratory state, the blood 
pressure and the peripheral circulation Presence of a shock is indi 
caCed ivhen the blood pressure is under the patient s individual level 
Blood plasma or glucose saline transfusion has to be continued A 
pulse rate higher than normal gives the same indications for further 
transfusion 


Reapiroiory Tract —It is a useful preventive measure to remove all 
collections of mucus m the bronchial tract by suction while the 
patient is still on the operating table Frequent inhalation of carbon 
dioxide greatly helps ventilation of the lungs The patient awakens 
quickly with this procedure Careful preoperative preparation and 
the routine use of spinal anesthesia have considerably cut down the 
danger of lung complications The observation may be made that, in 
case of operations on the liver and the biliary tract, congestion of the 
right lower lobe of the lung develops rather frequently, whereas in 
operations oa the spleen, (he left lower lobe is m a certain danger 
This fact suggests that pullmg on the diaphragm should be avoided 
when operating men using the high costal incision, the perfect 
wposure always enables us to Operate without any pull on the hver 
It may be. of oomte, that thta cha™,„iat.c mulateral la„g congestion 
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preliminary experiences and whtdi has not been changed now for 
twenty years 

Procedure m Simple (Acute or Chronic) Cholecy^lohthiasti lathoul 
Serious Damage to Free WeH of Gallbladder —The serosa of the free 
wall in such cases can always be sa\ed for covenng the liver bed and 
cystic stump These are cases in which a subserous excision would 
serve all purposes perfectly well m removing the bladder while pre 
serv ing the outer serosa for peritonization Ilowev er, this is done much 
more quickly and easily with the olectrosurgical method Moreover 
the coagulation secures safe hemostasis 

(a) The cystic stump is exposed and severed between two silk 
ligatures This exposure alone when properly done usually saves 


uruir lu seal uu an uiuuu vessels aitg one uuus 
(c) For preservation of the serosa of the free wall, the electro- 
coagulation there should be graded according to the thickness of the 
wall Wien one becomes familiar with the method it is easy to destroy 
only the mucous and submucous layers preserving the serosa alone 
Sfany experiments and microscopic examinations have proved that 
this result can be obtained safely Tins being so it would be a foobsh 
move to destroy unnecessarily this most valuable and intact serosa 


serosa of the free uall is suu sntning ana imoci u pnjui.i« ii«. u-. 

In such cases also the xetosa can be at least partially saved by a 
graded coagulation 

The nail of the gallbladder u phlegmonous and contains abscesses 
In these cases there is no point in trying to preserve the serosa The 
whole wall is cut away vvith the diathermy knife at the level of the 
liver bed and the btter tlmroughly clcctrxwoagulatcd The electro 


be left for forty-eight hours 


nwt the coiUiuiaUu - 


deep 
The 
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which the electrosurgicai mv. 
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A mio (Chinese 54 >ean of age) was admitted for operation with an ob- 
struclive jaundice which had lasted tou* mowlis His general state was poor 
j V 1 tn^ *i<T q <i»nous cotnpUcalion 


cholangiogiam to be free Howeser the drainage was sustained tor ai uiiiei itn 
days in consideraUon of the ehoVingitis the general state of the patient was fair 
and h s annetifp iftimied , 


Neohemoplastin has frequeDtly proved to be of extreme value id 
my practice and I feel that its usefulness overshadowed by vitamin K 
prepatations should be Vaiosvn The idea on which this prcpatatioti 
IS based is not a new one, as in the case of vitamin K It has been 
given the name hemostatic serum It u a Wood derivative containing 
prothrombin thromboVinase and antitbrorobm Its protein content 
sometimes caused an unpleasant reaction in the past but the new prep 
aration is now completely free from proteins peptones and peptides 
and shows a negative Biuret reaction The preparation is tested in a 
Way that a single dose of 2 ce must reduce the blood clotting time 
to one thud I am satisfied as to the value of this preparation m all 
cases of hemorrhage 

Peritonitis —While peritonitis following an operation of the stem 
ach 01 intestines must be considered as almost invariably fatal this is 
Hot the case m a peritomtis caused by bile leakage into the peritoneal 
Cavity However it is essential that such an incident should be recog 
tiized at the earliest date The signs are The abdomen is distenrlAft 


*eiy Mjjiimcaiit IS a 

spreading of the abdomuiai paw\ to the tight lower quadrant Bihrubui 
level in the serum rises and the paUent looks slightly jaundiced 
ReoperaUon is imperative 

At reoperalion it is advisable to open the abdomen with a fresh 
incision in the right lower quadrant We find that the epiperiloneal 
and the retroperitoneal spaces ate edematous and bde stained Ijquid 
bile may or may not pour out of the opened peritoneal cavity How 
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js due simply to uBdeneotilahon through pain in the postoperabve 
course 

Cardiovascular State— TTie stram of an operation to a diseased 
heart usually is overrated by the physician The following observahoo 
may serve as an illustration of how a heart e\ en when m a state of 
decompensabon, can stand an extensive operation 

A Homan of 7S years suffered from obstruebse jaundice and septicemia with 
chills for several months The situabon was complicated by a diabetes probably 
due to pancreahtis Moreover she had suffered for years from a chronic myo- 
carditis coronary insufRaency and edema of the legs and there was albuminuria 
She had been tinder d/gifala treabneat tar a Jong tune Howescr smoe the reptre 
cholangitis was an unm^iate danger lo life operation was decided upon 

Before the anesthesia could be started the patient suffered a cardiac collapse on 
the operating table Coramine camphor ephedtue and caffeme had to be given 
before the cardiac condition unproved so that the operabon could be started It was 
performed under general anesthesia with the greatest haste Electiocoagulatioii of 
the empyematous bladder rernoval of an obstructing stone in the common duct, 
and eTtemal drainage were corned out The patient had an uneventful recovery 
and was at 83 (eleven years later) (be only surviving member of her family 

The real danger for the patient consists m a failure in the penpb 
era! circulation The pulse rate and blood pressure should be under 
permanent control in the postoperative course and are the safest 
indicators of the course of recovery Blood pressure below the in 
dividual values of the patient is always a sign of persistent shock 
which has to be fought with transfusion of plasma or whole blood 

‘ j u jjjge 

• e in 

iCion 
in a 


aats 


Lice coramme, caffeme ephednne and the like as is neyueuuy uone 
IS an ostrich pobey concealing the true nature of the chnical incident 
and IS Ucely to do more harm than good The causes of an increased 
pulse rate can be (I ) leakage into the pentoneal cavity, (2) pento- 
neal infecbon (3) internal hemorrhage and (4) simple distenhon of 
the stomach with uplifhng of the diaphragm especially in patients 
with coronary insufficiency No help for these condibons comes from 
the anpheabon of cardiac stimuJanls 

T imits of Vitamin K Treatment —With full appreciabon of the great 
, ’ *bat there are 


thrombm m spite of ampie vium. 
may illustrate this 


us funchonal 
enough pro 
llowing case 
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to empty the duct completely by preliminar)' aspualion of the bile 
NeTt the stones from the hepatic duct are worked down to\vards the 
ampulla and the hepatic duct provisionally closed with a soft rubber 
clamp while removing the stones from the choledochus and the 
papilla A simple rubber tube or catheter is introduced down to the 
ampulla for dramage and the wall of the common duct stitched water* 
tight around it 

The tube is closed with a stopper and remains so for several hours 
after the operabon It is opened only in intervals to allow some dram- 
age, which may gradually be increased In case of still persistent 
papillary obstruction and if the patient has to undergo ether treat- 
ment, the stopper is opened as soon as the patient complains of feeling 
pressure Ravin recommends pressure regulation through a Y-shaped 


manometer 

In former days the dressing of the patient usually was soaked with 
bile the days following the operation This should and can be pre- 
vented The dressing even m case of common duct drainage, should 
remain perfectly dry 

Treatment of Hepaiic Instigicicnctj —The condibons leading to 
hepatic coma are certainly very complicated It is evident that they 
are not covered with the term “cholemia’ as the example of decom- 
pression coma clearly shows The intimate connection between hepatic 
disease and the central nervous system should be remembered In 
some cases of infecliie hepatitis, nervous and precomatous signs may 
appear already in the early stages 

Hepatic coma, further, cannot be explained simply by the break 
down of the glycogen stores In some instances the liver cells still 


contain sufficient glycogen Intravenous drip infusion may have 
dramatic effect in some cases and m others none at all I have seen 
better results with injection of 20 to 40 cc of a 50 per cent glucose 
solution three to four times a day than with permanent dnp infusion 
Intravenous injections of calcium gluconate should always be given 
(10 to 20 cc daily) accompanied by large doses of vitamin C and B 
complex Parenteral adminislralion of proteolysates and ammo acids 
(menthionine choluie, c>stine) should be tried 
Tliere are pros and cons on the question of large infusions of whole 
blood m case . ' ■ ' 

ablo Veml sc j 

Ius,onot500, ■ • 

be reported also ssath mtrarenom infusion of a combined salt solution 
(including citrates) siilb so calW -notmel- serum Pliospboros salts 
are indicated 


Bowel Movement -pie onset of peristalsis and the normal move- 
ment of bowels is a safe sign of abdominal recovery Therefore the 
surgeons attention has alvvn)-s been concentrated on this favorable 
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ever a rubber tube pushed upwards into the gallbladder region 
suffices in most cases to bring about dramatic improvement 


Hepatic Insufficiency and Coma Ilepaticum Following Decom 
pression —Since postoperative peritonitis as a cause of mortabty could 
be eliminated through the progress of operative technic described 
hepatic insufficiency in the postoperative course ranJcr first as danger 
for patients operated on for long standing jaundice 
^Ve operate upon a pabent with obstructive jaundice that has lasted 
for iveeks or months Jaundice is considerable but the patient appar 


and the recovery seems to be uneventful From the fifth to the eighUj 
day a slight drowsiness appears as the first sign of a turn for the 
worse The drowsiness increases the pabent sleeps almost the whole 
bme and can be kept awake only with difficulty and only for short 
periods Between the eighth and twelfth day following the operation 
the pabent dies 

One has the impression that before the operation there was still a 
certain functional equiiihnum of the liver m spite of the fact that the 
liver cells were greatly damaged and hampered in their function 
through the bile pressure It appears that the removal of the obstacle 
although obviously noxious has actually caused a total collapse of the 
liver funcbon This is what I have called the “decompression syn 
drome " the “acute insufficiency of the liver” following decompression 

’ *■ to be 

illapse 


of death There is no space to go into u e aeui is oi u • =. 

pathology of this incident * Only measures to prevent and treat this 


•I refer to the report at the Uw • P- 

and to my forthcoming booh 
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and the peripheral circulation began to wealien Blood transfusion and glucose saline 
tad no effect and the patient died on tile siidi day 

Postmortem esammation brought a surprising explanation The colon from 
the hepatic flexure down to the rectosigmoid was found to be in a stale of spastic 
contraction forming a solid band without a pilpable lumen The incarcerated ileum 
loop was completely recovered and there was no other pathologic finding obvious!) 
acetyldioline and prostigmine caused the fustic contraction of the sensitive colon 
and the slightly damaged small intestine did not react at all 


There U still another strong objection ag^nst tlie use of these bowel 
stunulanls What is usually called “paralytic ileus,’ that is to say, a 
bowel which is motionless and does not react after the normal time 
of recuperation, practically always indicates a beginning peiitomtis 
With the use of antibiotics, sulfa drugs, and anbeoh serum there is 
some hope to bring under control a mild peritoneal infection, m its 
initial stage However, the worst measure we can possibly think of u 
to stimulate a movement of the bowels which invariably would lead 
to a spread of the infection and hasten the fatal outcome 

Summarizing, we maintain that substances like prostigmine, acetyl 
chohne, pitressm and the bke m the postoperative course for the 
purpose of stimulating peristalsis should not be used They ate un- 
necessary m the normal course of recuperation and might be highly 
damaging in others, especially by stirring up a mild peritoneal mfec 
tion Troublesome distention of the bowel is relieved by introduction 
of an intestinal tube through the nose, followed by Wangensteen 
suction The best way to provoke the first motion is by injecting 20 
cc of pure glycerin into the ampulla recti It acts as an irritant, pro 
voking physiologic movement of the bowel as under normal condi 
tions, as soon as the intestines have recovered from the operational 
injury 

Lrakoge of Bile— Drainage of bile after cholecystectomy was be 
lieved to be almost inevitable in former times It was attributed to 
the unsafely of the ligature of the cystic duct In objecting to this 
opinion I wish to emphasize that a cystic duct provided it is properly 
ligated with siik in the right place, never leaks A ligature with 
catgut, however, is not quite safe 

In many cases this bile leakage probably originates m the liver bed 
where the bile duels in the liver bed can easily be injured when 
performing the classic cholecystectomy In 1369 cases operated on 
with ckcttoswTgTCal cholecystectomy and ligature of the cysbc duct 
with silk I did not observe tmdesired drainage of bile in any case 

Septic Diarrhea Following aiolecystectoroy.-In a cei4in num 
ber of cases we have observed some mtotlcation in early nostchole 
Ostcciomy da>s which we have not found described similarlv m the 
literature ^ 


After an uneventful postopcrabie course for the first two or three 
da,-s h.gl, lempetatare wilh thll, and d.anhea sets m atound tS 
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Sign Jn Ihe postoperative course which usually appears behveen the 
third and four* days foKonmg operation This process of functional 
reiroperation of the bowel takes place spontaneously svithout our help 
and encouragement provided that no senous intra abdominal incident 
like the development of pentonilis interferes 
Obviously, the surgeon u very antious to have thu signal of 
abdominal ^recuperation and safety and the question arises whether 


distention -> 

facihtate th 

adnumster , 

order to Stimulate contraction and peristalsis? I feci very strongly that 
they should necer be appLed The reason js as follows \Vhen per 
forming a laparotomy only a small part of Ihe bowel suffers actual 
damage through exposure or mechanical handling This ts the part 
which IS either the object of our operation hence lies within the 
operative field, or suffers through contact with abdominal pads Tie 
other part of the bowels suffers no damage or at least is not damaged 
to the same degree Rccuperaiion of (he different poiis of ihe bowels, 
tkerefore does not take place as a unit and needs larying lengths of 
tme This is (he reason why irregular bowel movements ere often 
observed one or two d?y$ before regular peristalsis sets in UTien a 
stimulant bke prostigmme is injected the bowels do not react well 
as a unit Only the undamag^ loops react and sometimes with 
violent spasm while the damaged parts may remain completely in 
sensitive The effect of these stimulants (licrcforc is not the promotion 
of a normal bowel movement but often is an increased fntesfinof 
disorder ^Vhe^ you whip two hones one of which ts seriously ill 
the healthy one will jump but Ihe ill one may completely break down 
^Vhen sensitivity and ability to react return to a damaged intestinal 
loop It does not require any stimulant The peristaltic wave initiating 
m a healthy loop will either pass over it when it has recovered or 
it will stop as before an obstacle when still damaged and paralyzed 
The following case although certainly unusual and rare neverthe 
less illustrates the ill effect which such stimulants may have 

A roan, 60 >ean nf age heavy alcoholic was operated on under local an 
esthesia for an fagumal Jiemu mlb jncaiterai on of a »maD loop of the small 
intestine The abdomen was quite distended on the second day and the attending 
pbysioan adroirost ~ 

duodenal tube int 

ddnot set in on th 
on eacb of these ' 

Several enemas cau e i 
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injury during operatlOIl^ (b) when perfbrabon of the gallbladder into 
the duodenum has occurred and after a cholecystectomy in which the 
hole in the duodenum was not closed carefully enough or has opened 
again, (c) when perfoinnng an anastomosis between the gallbladder 
and the duodenum (cholecystoduodenostomy) or an anastomosis be- 
tiveen the common duct and the duodenum (choledochoduodenos- 
tomy) Such leakage from the duodenum must always be considered 
as a Very serious complication leading within a short time to cachexia 
thn • - • ’ 

kage of a duodenal suture 
IS t ^ ower The skin around the 

fistula becomes inflamed and ulcerous through the activity of the 
pancreatic juice The patient loses weight rapidly 
The measures for dealing with such a duodenal fistula are (1) suc- 
tion of the duodenal liquid, or belter (2) tamponade of the wound 
with gauze soaked in olive oil, (3) suitable protection of the skin 
(thick layers of zmc ointment dust^ with charcoal which is an ex- 
cellent absorbent and itvacUvalor of the pancreas eniymes), (4) 
parenteral feeding, (5) jejunostomy 
Thrombosis.-Thromhosis m a vem of the lower extremities must 
sometimes be feared m the postoperative course In the majority of 
cases gallstone patients are adipose women with pregnancies in their 
histones Varicose veins in the calves are frequent. 

Prophylactic measures m endangered cases, especially when a his- 
tory of previous thrombosis is present, should always be carried out 
Both legs should be elevated and bandaged Heparin and similar anti- 
coagulants are definitely of value m preventing thrombosis or its pro- 
gression Prophylactic ligature of the superficial femoral vein might 
be considered 
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times a day, which contains very little mucus and rarely traces of 
blood Outstanding js its foul, offensive odor The patients tempera 
ture rises gradually to 103 or Jftf® F and he becomes increasingly 
prostrate and cachetic Medicaments to stop these diarrheas are 
rarely success/uJ and, m spite of transfusions and all other measures, 
death ensues within a few days after the first signs of general 
intoxication 

At postmortem examination the only pathologic finding is a diffuse 
enterocohhs The mucous membrane is edematous and velvety red 
The liver sometimes shows a slight degree of fatty degenerahon hut 
in some cases there are no pathologic changes at all 
I cannot give any satisfactory explanation of this development The 
general aspect of the condition is that of a fatal t>pho)d or para 
l)’phoid, in the third weelc It has to be borne in mind that these 
patients were operated on not during an attack of acute gallbladder 
disease, but in an interval when there were no signs of a senous in 
fcction In all of my cases of ' ’ ■ 

be moderately inflamed and c 
carried out as a stroigbtforwa ^ 

In one case parat}phu5 B in pure culture could be cultivated from 
the stool, in other eases only B coli It i$ worth recalling *at in 1888 
• ' ' ’ hich he had performed 

were observed during 
lents we have observed 
ths after the operation 

but, m contrast to the violent toxic diarrhea dunng the first few days 
after the operation this dianhca could be easily cootrolled by appro 
pnate therapeutic measures (hydrochlonc acid and pepsin m the first 

* if 1 t — „ ,r, nMthnn \ 

indicating that after 
a in many instances 

increases coiiMueiduiy di* germs of the 

typhoid coh group However, such cases of fatal septic diarrhea are 


Bile rislula.-Bile fistula when persistent is caused m practically 
all instances by an overlooked stone in the common duct or by miury 
to the common duct (ligature) Overlooked stones that gave nse to 
the estabhshment of a bife fistula have been successfully treated by 
me and by other surgeons with the ether method Sequelae of uijunev 
to the common duct so-caUetl “bemga stnctures” are beyond the 

scope of simple postoperative treatment 

Duodenal Fi«lola.-nJis JS observed (o) ,n eaie of on acc.dental 
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CATARACT SURGERY IN TIIE YOUNG DIABETIC 

Ihe anterior cortex takes on a gray translucency The process goes 
on to the formation of an mtumescent cataract with complete and 
uniform opacification A remarkable feature is that, early in the forma- 
hon of this type of cataract, treatment of the diabetes may clear up 
the lens,* though this is a rare outcome 

COMPLICATIONS 

iifv. _ . _ r . . II. 1 .1 almologists fear tivo 

Wiener and Alvis,* 
fore operation, con- 
j proper diet under 

the guidance of an intemut is sufficient, and insulin is rarely admin 
istered If the eye is not red, and if pressure on the tear sac does not 
result in the expression of infected material, local preparatory treat- 
ment IS not necessary They find that eye complications directly at 
tnhulable to the diabetes are very rare following surgery 
Spaeth’ pointed out that postoperative hemorrhages, especially into 
the anterior chamber, are not uncommon when the diabetes gets out 
oi control Duke Dlder' states that m Oie average case operative treat- 
ment does not imply a bad prognosis provided the diabetes can be 
kept under control Diabetes in itself is no contraindication to surgery 
Benedict* believed, and rightly so, that increasing the dose of insulin 
before operation may lead to hemorrhage It is interesting to note 
that before the use of msulm, Ciflord* in 1911 pomted out Uiat, after 
cataract extraction, 43 per cent of young diabetics lost their eyes as 
a result of postoperatixe infection Although this may have been due 
to the nonuse of insulin, it should be remembered that the entire con- 
cept of the treatment of diabetes has clianged Wheeler*® in 1916, 
reviexvjng a scries of over two (housaod cases, found that hemorrhages 
occurred m 5 per cent of nondiabelics and m 29 per cent of diabetics 
In a recent report, Owens and Hughes'* found m severe diabetics 
whose disease bad lasted more than nme years, that following cataract 
extraction there was a significant increase of severe hemorrhage into 
the anterior chamber 

CASE RETORTS 

Recently at Montefiore Hospital ue had the opportunity to do 
cataract extractions on two fairly joung diabetics 

Case I —A 34 year old wonuo who had arrested bJafpral i» i~ i- 



CATARACT SURGERY IN THE YOU^C DUBETIC 
A I LANacfER, M D • 

It is well kno\vn that cataracts occur more frequently m diabetes 
Two types of cataract develop with diabetes the ordinary senile, and 
the true diabetic cataract 

The ordinary senile cataract occurs more frequently in diabetes 
than in nondiabetics It appears at an earlier age and matures more 
rapidly in the diabetic ' 

The true diabetic cataract is charactenzed by the following fea 
tures subcapsular changes are widespread and pathognomonic, it is 
bilateral, it tends to run a relatively rapid course, it appears mamly 
m young persons 

Kuby* made a study of the frequency of cataracts in diabetes He 
found that 36 per cent of diabetics had cleir lenses, whereas 64 per 
cent had opacities of some kind In the latter group, 70 per cent were 
of the senile cortical type, 21 per cent were nuclear, 7 per cent were 
postenor cortical, and only 2 per cent were subcapsular or of the true 
diabetic type The cataracts occurred more frequently in the moderate 
than in the severe cases Although the severity of the diabetes did not 
increase the incidence of cataract, the duration of the disease was an 
important factor Of the patients who had diabetes of more than 0vc 

cataracts 
ids to appear in 


adults, and rare m the aged Ihe cataract matures rapiuiy iij im. 
young, from a few hours to more usually several days and seldom 
tiles more than a few weeks In adults the progress of the cataract 

' It al 
mined 
in the 

posterior corteT Under tue capsiut^ uui v«> . . e is a 

layer of vacuoles interspersed svith punctate and flaky white opacities 
In the cortex there are water defts and separation of the sutures 
As the cataract progresses, the opaciUes become more diffuse and 
cloudy, white sohd pla ques forming m the posterior cortex, whereas 
• »» . la] York City, 
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when the next dressing was done, there was no anterior chamber 
present. This may have been due to the fact that the patient was in 
a wheel chair and too active He was put back to bed, and four days 
later the anterior chamber had reformed The sutures were removed 
on the eighteenth postoperative day 
Thirty three days after the operation the patient complained of some 
pain and clouding of the vision of his left eye This eye felt harder 
than the right Tension Schiolz was OD 19 mm and OS 41 mm 
Instillation of 2 per cent pilocarpine and 1 per cent esenne did not 
bring the tension down Two drops of 0 1 per cent DFP was instilled 
into the conjunctival sac of the left eye At the end of four hours the 
tension was down to 34 mm Schiolz and did not go any lower from 
that pomt Instillation of 1 per cent pilocarpine brought the tension 
lower, so that two days later it was 23 mm Scbiotz, and m the next 
four days it came down to 16 mm Schiolz A rough refracbon which 
consisted simply of placing a plus 12 lens before the left eye gave 
20/70 vision A more careful refraction with the correct sphere and 
cyhodei undoubtedly will give much better vision 


COSUIEMT 

Both of these diabetic pabenls had premature senile cataracts, al 
though It IS possible that they may have started as true diabetic cata 
racts This is especially likely in the second case in view of the rapid 
onset of the cataracts, which appeared three months after the diabetes 
was discovered 

The two complications most feared m diabetes hemorrhage and 
infecbon, had to be guarded agamsl The diabetes was brought under 
conbol and stabilized Both pabents were carefully checked for foci 
of infection The operation was planned so that ei^er a two stage or 
a combined operation could be performed The determining factor as 
to which procedure would be followed was the amount of bleeding 
after live iridectomy If there bad been more than minimal bleeding, 
a two stage operation would have been performed but as there was 
no hemorrhage the combined operrtion was done To reduce the 
cliance of postoperative hemorrhage into the anterior chamber, the 
seebon was firmly closed with corneoscleral sutures 
Wit^ - - - - 

tight ( 
in the 
diabeiiv 


i ^ OpI’tbalmology 3rd ed 1943 p 3204 
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It became 1/200 not improved by lefractaoa The corrected vision of the left eye 
remained at 20/70 Our examinattott re*eakd a mature semie cataract of the right 
eye, and an immature senile cataract of the left eye The eyes were white pressure 
on the tear sacs dicT not result in the etptessioa of infected material and no active 
foci of infection were found Cataract extraction of the right eye was advised 

The operahon was planned as follows A complete iridectomy was 
to be performed, and if there was little or no bleeding cataract ex 
tracbon was to be done If, however, there should be more than a 
miniinal amount of bleeding, the cataract was to be extracted at a 
later date 

Operabon was performed on April 22, 1946 Anesthesia was ob 
tamed by the instillation of 05 per cent pontocame into the con 
juncbval sac and retrobulbar lojectioo of 2 per cent procaine to which 
epinephrine bad been added Akinesia was produced by the use of 
the Van Lmt method After the inserbon of a Stallard suture, a kera 
tome secbon was made, followed by a complete iridectomy There was 
no bleeding, so it was decided to conbnue with the cataract extrac 
bon The secbon was enlarged with scissors, and the capsule was in 
cised xvith a cystotome and a porbon of it was removed with a 
Schweigger forceps The lens was expressed, the suture bed, and two 
addibooal corneoscleral sutures were inserted Recovery was unevent 
ful A dense secondary membrane formed After discission, vision 
was excellent 

Case II— The tecood case was ooe of bilateral cataract lo a maa 48 years 
old who has KunmeUuel ^Vilsons disease Diabetes was ducovered eight yean 


The same plan of operabon was adopted in this case as in the first 
case On May 8, 1947, a cranbraed inlracapsuJar operabon was ar 
ranged for the left eye There was no hemorrhage following the 
iridectomy, so the lens was debvered mtracapsuhrly at the same 
Operation and the secbon was closed with double armed comeo 
scleral sutures The first posfoperabve dressing was done two days 
later At this bme the antenew chamber was reformed The pabent 
I j c lp(Ts amputated some years ago and was very uncomfort 



TUBERCULOUS SALPUvGrTlS 
Report of a Typical Case 

Eowai® C Vepbovsty, M D , F A C S * 

AND George Soiaefeb M D t 

The widespread use of sulfonamides and antibiotics in salpingibs 
of gononheai or pyogenic ongm has greatly reduced the number ot 
these cases requiring operative treatment in the chronic stage of the 
disease Pyosalpinx, hydrosalpinx and chronic interstitial salpingitis 
are becoming less frequent as a result of adequate treatment of the 
acute stages of chemotherapy The decrease m the frequency of 
gonorrheal and pyogenic salpingitis has caused a relative increase in 
the number of cases of tuberculous salpingitis seen at operation Be 
sides emphasizing the greater incidence and the clinical and patho 
logical picture of tuberculous salpmgibs, rt » our purpose to discuss 
briefly the use of streptomycin either without surgery or as a pre 
operative or postoperative measure m its treatment 

REPORT OF A TYPICAL CASE 

L Li a 28 lear old colored mamed woman wu admitted to Queens General 

I lOf' t- . f . 1 . 


Direical Examioaiion -Tl>e pabent was an acutely iH underooimshed woman 
witli a temperature of 101* F pulse 90 per minute respiriUons 22 per minute 
Tile positive Bndings were tinuled to abdoimnal and pelvic cxammation Her 
abdomen was sligl ily distended doughy on palpation and she complained of slieht 
tenderness m both lower quadranU on deep palpation On pelvic examination there 
was a thirii creamy discharge from the cervix The oudet was markedly relaxed 

• CUiucal Associate Professor Ohsleinci and Cynecoloey New YorV 
Colfcge Ob,Mn.,„ »d 


^4 >iew tiosjital 
SIS 


York Medical College 
■ens Genera] Hospiul 



512 


A. J LANCHKER 


5 Alt Am. J Ophlh 23 29i, 1906 

6 Wjener, Meyer, and Alvis Bennett Y Surgery of the Eye, Philadelphia, W B 

Saunders Co., 1939 p 23 

7 Spaeth, Edmund B Principles and Practice of Ophthalmic Surgery Phila 

delphia Lee & Lebiger 1939, pp S24 

8 Benedict Ohio State M ] 21 &f8. 1925 

9 Gifford O Rec. 20 243 1911 

10 \Vheeler Tr Am Ophth Soc 14 742, 1916 

11 Owens and Hughes Arch Opbth 37 561, 1947 



TUBERCULOOS SALPINGmS 


515 


COMMENT 

This case presented a number of interesting diagnostic and thera 
peuhc points which were more readily discernible in retrospect Tlie 
patient ran a septic course for sit weeks m spite of repeated courses 
of the sulfa drugs and penicillin singly and in combination Conor 
rheal and pyogenic tubo ovanan disease usually respond to this 
therapy Tuberculous disease does not 
Repeated chest x rays were negalne for tuberculosis Most cases of 
tuberculous salpingitis show no pulmonary involvement or a healed 
lesion Pelvic tuberculosis is usually of hematogenous origin although 
occasionally it may follow direct erlension from a tuberculous pen 
lonitis or Ijonphafic estcnsion from mesenteric lymph nodes A nega 
tive chest plate does not rule out a tuberculous salpingitis and a posi 
live \ ray is not diagnostic although it should make one suspicious 
The white blood count was not elevated and repeated blood counts 
showed a moderate leukopenia with an increase in the l>mphocyte 
count This is usually seen in tuberculosis m contradistinction to the 
leukocs-tosis m gonorrheal or pjogenic pelvic infiammaiory disease 
associated with fever 

On abdominal and pelvic examination the abdomen had a doughy 
sensation and was not as tender as one finds m the usual case of pelvic 
inflammatory disease We have frequently elicited this doughy sensa 
tion m cases of pelvic or intestinal tuberculosis 
The sedimentation rate was elevated m this case In uncomplicated 
tuberculous salpingitis the sedimentation rate is normal although it 
IS elevated if there exists a concomitant active tuberculous lesion 
Lcukonhea is present in most pelvic infections Several years ago 
one of us made vaginal smears in 150 tuberculous patients who were 
suBenng from leukorrhea The smears were examined by Dr Petroff 
of Sea \ievv Hospital for tubercle baalli and none were found al 
though three of these patients were found to have tuberculous sal 
pingitis at operation 

The amenorrhea in this patient was associated with a weight loss 

of ?n Ti, « n ^ 

otV 

anu oi iecoi,iii/iii^ it at operation cannot be overemphasized since 


v w VOT »ouia lea>e a locus of mfecllon which 

would cause fulutc s,™pto™ In the case reported the endometr.uu, 
was not ms oh cd in the tubereoloijs process althonoh such mvolse- 
ment occurs rn about OT pet rmit of the cases Since tab ovanes and 
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and Ihere was a third degree laceration of the peimeum The uterus tubes and 
Ovanes were matted together and indurated There were bilateral tubo over an 
masses the one on the left s de being about 8 cm in d ameter the one on the nght 
smaller The cervix was lacerated 

I r . - 


disease (A chest x ray several weehs postoperalively was also negative ) Repeated 
blood cultures were stenle Vaginal smears ami cultures were negative for gono- 


conservalive therapy led to the impress on that she was suSenng from a chrome 
tubo-ovanan disease probably on a tuberculous bass and that operation olTered 
the patient her only cl ance of recovery 

Operaiieo -^At laparotomy there were extensive th ck adhes ons b sding tbe 
uterus adnexa small and large nUstine into a large mass This wai separate by 



t revealed 

nd d lated 
■d ovarian 



CimS GRAFTS FOR REPAIR OF INCISIONAL 
AND RECURRENT HERNIAS 

Hans May, M D , F A G S * and R Gayle Spann. M D f 

Occasionally it is desirable to reinforce defective tissue with 
some stronger tissue in hernia repairs This is especially true jji the 
case of recurrent hernias and incisional hernias The use of fascia for 
this purpose, usually m the form of strips of fascia lata, is well known 
It seems to us that the cutis graft has definite advantages over fascia 
for use in these repairs 

Loewe' in Germany appears to be the first to use the cutis graft 
Rehn* deserves credit for popularizing the method Uihlein* reported 
the use of die cuhj graft in Rehns clinic along with histologic studies 
on cutis grafts Cannaday* in 1942 first reported use of the method in 
this country He first reported fourteen cases including inguinal and 
incisional hernias, uterine suspension and bone grafting Subsequent 
reports of his have included repair of dural defects, femoral artery 
defects and various orthopedic procedures as well as hernia repau'S 
Peer and PaddocV had also reported histologic studies nn 


u , uKiK ' iuuissL uiiu buiiein stale that Rehn used a skin grafting 
knife to remove d ^ — ■* - ’ * 

after the cutis gi 
the use of the di 

placed over the Uuiioi wie alter the cuUs was removed 

Early ob|ections svere raised that the buried glandular structures 
vsould cause cyst formation This has not prosed to be a clinical ob- 
jection Peer and Paddock examined dmnal grafts implanted seven 
days to one year and found disappearance of sebaceous glands and 
hair follicles and degenerative changes m the siieat glands Matf,* ” 
obtained similar findings Whole human skm had undergone meta- 
plasia until It Mas grossly similar to fascia after three months, but all 
elements of t he sk in could still be identified microscopically He also 

'Assistant Trefessor of Surgwy Graduate School of Medicine, UniieRitv of 
Penns>)iania DiiladeJphia Associate yiww-w ' 
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To date no reports on the use of streptomycin in the treatment of 
^ivic tuberculosis have been published There are several reasons for 
this, namely, the difficulty in making a positive diagnosis preopera 


cuJous salpingitis We suggest that cases of salpingitis which do not 
respond to the sulfonamides and penicillin and in which a positive 
endomctnal biopsy is obtained be given a course of streptomycin 
After • ' ' • ’ 1 

be di 
tinuec 

e\ery week so that changes in the pelvic condition may be judged. 
In those cases m which a positive endometrial biopsy is not ob 


the peivu at the time of operation It is sometimes not possible to re 
move all the tuberculous lesion without injury to the bowel or blad 
der and it becomes necessary to lease a small portion of tuberculous 


make the diagnosis of tuberculous salpingitis extremely prouame lue 
• • ■ — Ml «o,..rnnpiim renerallv may be studded 

with a cheesy 
characteristic 

IS that ID the tuberculous tube there is a tenaency lui the Bmbna to 
remain everted and the orifice patent, even though the tube is dis 
tended This is m contradistinction to ftc usual chronic gonorrheal 
salpingitis, m which the fimbnated end of the tube is closed and 
bulbous and the fimbnae inverted and obliterated 
CO^CLUSIO^S 

- . _ .V salouiatis DOt responding to sulfa drugs and 

ilosis of which a typical 

tuberculous salpingitis 

_ j — . 1 1 Qf at 

been 

4 . lue iu>- “ 1 

bnefly discussed 
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studied rabbit skin buned for five months under tension At that time 
’ * ’ ’ ' ’ * ” ’ ' t disappeared 

tion and was 

One of us (H M ) has used cutis gridts satisfactorily in the coriec 
tion of nasal defects, tendon defects and joint repairs However, this 
paper is concerned only with calling further attention to a method of 
hernia repair which we feel is not so widely known as it deserves 
Cutis grafts are applicable anywhere fascial grafts or sutures have 
been advocated The cutis graft has the advantage of availability in 
any quantity, size or shape needed It is easily handled It is exceed 
mgly strong in all directions of pull in contradistinction to fascia 
where most of the strength is m the longitudinal direction of its fibers 
The cubs graft takes better when sutured under tension which is im 
perative in hernia repairs The tension has been found to stimulate 
metaplasia The cutis, having a hi^er rate of metabolism and being 
less inert than fascia, becomes more readily replaced by live con- 
nective tissue with blood vessel and nerve supply 

TECHJNIC 

The technic which we use will be described The donor site is pre- 
pared the night before operation by shaving, scrubbing with soap and 
water for ten minutes, and removing any remaining oil with ether 
Then alcohol is applied and the site is covered with a sterile towel 
Except for shaving, this procedure is repealed m the morning 

In the operating room spinal or inhalation anesthesia is given A1 
eohol « applied to the donor site, the sloa is again dried with ether 
and cement is applied Cement is applied to the drum of the derma- 
tome, a sheet of nylon is applied over the cement and another layer of 
cement is repainted on the nylon The epidermis is then raised from 
the donor site in a sheet 0008 to 0010 inch thick The epidermis is 
left hinged at one «id, and the cutis graft is outlined by incising 
through the rest of the skin down to the subcutaneous fat Long su 
tures are placed through the cutis at each corner and along the edge 
of one end and it is rolled upon a gauze roll, cutting all the fat off 


ui ii.e ii^ioii-cuvvieu epiucums are sutured in their former position 
Pressure dressing is applied (This dressing is changed m one week 
and the sutures are removed ) The cutis graft is placed betv%epn cv>nl 


tuus grati IS sutured upon the defect of the 
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not be satisfactorily sutured to Pouparts ligament The case illus- 
trated m Figures 144 and 145 is an eiample of this type If there is 
no good tissue to suture the upper edge of the graft to, it is belter 
to imbricate the aponeurosis under flie cord than to suture the graft 
over the aponeurosis Care must be taken in all cases to suture the 
graft under tension to the pubic tubercule, and make the split to go 
around the cord at the mtemal nng Some illustrative cases are re 
ported 

In the case of incisional hernia the fascia is dissected clean for 1 
inch surrounding the hernial nng The excess peritoneum is excised 
and it is closed The fascia is dosed as much as possible with cotton 
or wire The cutis graft is then sutured in position over the closure 



A B 

Fig 140 -Large iticis onal hernia repaired by Mayo technic and cutis graft For de 
•alls see <^e I 


surrounding the closure for 1 inch The subcutaneous tissues are then 
sutured down on the graft, closing all dead space Tlie skin is closed 
ind a tight dressing is applied (Fig 146) 


CASE REPORTS 

(^sc I (llosp No A33587 F« !«) -B M, a 65 year oW white man was 
admitted toLanJ-enau Hospital in December 1944 .t which time a cholemstectomy 
dirough a right upper rwtus Incmon was performed for calculous c^l^X^ 
rosloperalively a partial dehisce^ of the wound occurred wnih no evisceS! 

Follow up rtamlnalion roraled an mcisiorul hernia Tl>,. '^“raaon. 
ware in September 1945 " repaired with 
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ostenor wall of the inguinal canal (Fig 145) One end of the graft 
s sutured to the penosteum of the pubic tubercle one edge to Pou 
arts hgament the other edge is sutured to the fascial covering of 
he conjo ned tendon and the lemaming end is spht so that the 
permatic cord as it emerges from the internal ring will fit into the 
V ' m the graft Th s should fit snugly but not strangulate the cord 
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not be sahsfactonly sutured to Fouparts ligament The case illus- 
trated in Figures 144 and 145 is an example of this type If there is 
no good tissue to suture the upper edge of the graft to, it is better 
to imbricate the aponeurosis under the cord than to suture the graft 
o\er the aponeurosis Care must be taken m all cases to suture the 
graft under tension to the pubic tubercule, and make the split to go 
around the cord at the internal ring Some illustrative cases are re 
ported 

In the case of incisional herraa, the fascia is dissected clean for 1 
inch surrounding the hernial nng The excess peritoneum is excised 
and it IS closed The fascia is closed as much as possible with cotton 
or wire The cutis graft is then sutured m position over the closure 



under tension using cotton sutures Sexeral sutures are placed through 
the graft into the underlying structures to insure close approximatior 
of the graft and these ti«ues The graft coiers all the cleaned fascia 
surrounding the closure for 1 inch The subcutaneous tissues are then 
sutured dot™ on the gretl closing all dead space The shin is closed 
and a tight dressing is applied (Fig 14Q) 


CASE BErOltTS 
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In Ncrvember J9t5, an absceu of the aWominal wall Just blcral to the 
hcmionnapy was incised and diained 

In Apnl 10-16, he returned with the incuional hernia larger than ever It meas 
lued 4 by 6 inches At this time the hernia was partially clos^ with the Mayo 
technic, oiler a difficult taik of fieeiog the incarcerated small bowel which was 
J/jadiertenlJy opened and repaired lit one place A eutfa graft was taken from the 
left abdominal wall and sutured over the fasaal closure lie was allowed to walk 
on Uic twenty-second postoperative day and discharged on the twenty seventh 
postoperative day 

Follow up examlnaliom at three, air acid nine months showed no evidence of 
fccuaence and rehef of all tymptoma which were pitievt before the repair 

Case II (Itosp No lSi018)— J'V, a white man, 28 yean of age, was first 


was performed 

A second recurrence of the right htgulnal henna was found m Follow up Clinic 
■a October IQ-iS He was readmitted in January 1016 


suture was used throughout 

The poslopcxative course was uneventful He was out of bed on the twentieth 
day and ducharged on llie twenty third day 

Follow up eiamlnation at three tnonths and at Bine rnenths after operation 
showed no sign of recurrence 


f tit / 1 I_^ sniims-Pr a white woman W >eari of age, was 
' . . • ig struck by an auto- 

, • • id arm and cerebral 

, , . nt after three weeks' 

hospitahiaboa. , , , i . 

Two months after discharge from the hospital she began complaining about 
a lump above the right ihac errsl which was difficult to demonstrate because of 

^ Ortober 1945 a henna above the Iliac crest fust anterior to the atiadt^s 
hmiboTum muscles was repaired with a cutis graft taken from the right thigh The 
• , « r * -„^osteum 01 

. ■ ■ allowed to 

.. ■ Mnty first 


Idence of 


rssrfVfHosp No 5'X»J-BJJ,a54 year ok! while woman, was readmift^ 

,n .S heSiS ^September 1946 for repair of an incisional hernia of the lower 
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abdominal wall She was first operated upon In 1926 when a hysterotomy done 
The wound became infected and was drained and a hernia resulted This had 
been repaired five times pnor to this admission Hie hernia of the nght lower rectus 
region was the size of a baby s head, ll was necessary to try further repair due to 
recurrent symptoms of partial obstruct on 

The cutis graft was taken from the left side of tlie abdomen The excess sac was 
excised the pentoneum closed the fascia was closed with wire and the cutis 
graft was sutured over the closure with the subcutaneous tissue^utured to^the 


donor site instead of a thigh The patient 


first class operative nsk and 


u V eiiuiieupy aiiu^aa duaia ui ^jiivuuuer cuik. 


(tone on November .15 1946 The sinus tract extended to the surface of the cutis 
graft which seemed to be strong A piece was taken for examinabon 

There had been no evidence of recurtenee of the hernia in this short time 

Case V— Mf a 61 year old woman was operated upon m this hospital in 
Apnl 1946 A right direct and indirect or pantaloon type of hernia was repaired by 
closure of the inguinal canal 

Tlie hernia lecorted in five months She was readmitted to the hospital in 
Febnnry 1947 At operaton a large defect was found surrounded by Pouoartt 
ligament below the conjoined tendon above and the pubic tubercle mediallv A 


We have not htinted cases on which to use the cutis graft tech 
nic hut rather hav e used it in cases which presented problems as to 
obt-iming "X satisfactory hernia repair We hive continued to use the 
established methods of hernia repair m all cases in which experience 
has led us to expect good results It is too early for in> statistics as to 
complications and recurrences but we ire favorably impressed with 
the cutis graft as a closure for senous abdominal wall defects 
Tlve main advantaces o! the method ire its constint ivailabilitv in 
any sire or slupe its strength in all directions of pull and the Mibihtv 
of the buried graft The disadvantages are the increase m preparation 
or opinion and the increase in time of the operation which s a fac 
tot ,f ll.e p,t,o„t I. IS .nto5l.nal„lMtn,cl,oo, o, ts a sobnomtal operstae 
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nsk for any other reason Another disadvantage is the occasional delay 


trouble Case IV presents one ob;ection to the use of whole skin from 
over large hernias The skin over such areas is a poor structure On 
the other hand, it will prove a less prolonged procedure for poor nsk 
patients More experience is needed to make a final evaluation of the 
problems, but we are certain that the cutis graft will take an impor 
tant place in the repair of recurrent and incisional hernias 
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MODERN TRENDS IN SURGERY OF THE COLON 


Moses Behuend MD FACS FICS® and 
Aibekt Behbend MD FACS FICSt 

Tiie truth of the aphotirsm of the late John B Denver, Cut well 
sew well and get well is repeatedly demonstrated in surgery of the 
colon 

We feel that one of the greatest advancements m surgery of the 
colon of the past few years has been our ability to eliminate the ob 
structive type of resection also known as the Mikuhc^ operation It 
has not been necessary to perform this type of operation even in the 


struction and to prepare them so that primary definitive surgery can 
be done In a few cases where obstruction has been severe prelimi 
nary cecoslomy has been necessary followed by resection and anas 
tomosis within two weeks It has been five years since we have per 
formed the classical obstructive resection or Mikulicz operation 
In all fairness it should be stated that our results with the opera 
tion of obstructive resection were good and the mortality was not 
higher than tliat observed with the operation now performed namely 
resection -ind immediate anastomosis However two recent reports 
indicate that the obstructive resection has a higher mortality than re 
Section of the colon with immediate end to end anastomosis Gibbon 
and Hodge report that the mortality from the exteriorization operation 
IS twice as great as from resection with end to end anastomosis \Vhile 


temporary colostomy and the lengthy hospitalization required because 
of the staged operations 

The modem treatment of lesions involving the large bowel depends 
on the location of the lesion and requires individualization for each 
patient When the portion of bowel to be resected lies between the 
cecum and the rectosigmoid |unction resection with primary anas 


From ttxe semccs ot ike Jewish and Mount S nat IIosp tals Ph bdelphia 
Assoclile m Surgery Jefferson Med cal Cotlese Consult nc S irpeon lewish 
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tomosis can usually be done and is supenor to any other method 
Such reseetwn is performed ivitbout any preliminary ileostomy, ap 
pendicostomy or colostomy, unless there is complete intestinal obstruc 
tion When the area to he removed lies beyond the rectosigmoid junc 
tion we feel that the abdominopenneal operation of Miles with a 
permanent abdominal colostomy is the procedure of choice This 
operation has also been performed in patients who have come to the 
hospital moderately obstnicted The use of decompressing measures 
mentioned above and irrigating enemas from below has enabled us 
to perform the Miles operation without preliminary colostomy 


and a portion of the transverse colon must be removed and an anas 
tomosis performed between the terminal ileum and the transverse 
colon This IS usually a side to>side anastomosis, but frequently an 
end to-side or an end to end anastomosis may be possible The end 


simplest of all methods of joining two pieces of bowel If C W 
Mayo's admonition is followed of cutting the ileum obliquely, addi 
tional width of the ileal stoma is obtained 
When the lesion lies m the transverse colon one must pay great 
attention to the relation of the middle colic artery to the tumor If it 
IS necessary to divide the middle colic artery in order to remove an 
adequate portion of the diseased bowel a wde resection involving 
the hepatic or splenic flexures is indicated in order to assure adequate 


affected portion of the colon Is always followed by immeuiate tiiu 
to end anastomosis 

Recognition of a carcinoma in the splenic area may be difficult be 
cause of the failure of x ray to localize a lesion in this area At times 
we fee! that too much dependence Is placed upon x ray examinabons 
One must remam cancer consaous and never hesitate to operate when 
there is any suspicion that a tumor of the large intestine is present 
This IS particularly true in the splenic area where tumors may be 
for a long time Mobilization of this area is the 
mSl dilEoilt m the entire colon but ran be (jeilitateil by the me of 
1 raotftiMn and adequate incision Several inches of nonnal 
d ”rreS:^rf » teb »d. of the and an end torend 

anastomosis is performed 
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From the viewpoint of the surgeon the most favorable area for re 
section IS the descending colon down to the rectosigmoid junction 
Fortunately a high percentage of colon tumors are found in this area 
The present day tendency is to remove wider and ivider segments of 
bowel and mesentery and although some men advocate removal of 
the splenic fleture for any lesion lying in the descendmg colon we 
have not found it necessary to be so radical When resection is carried 
out for a lesion at the rectosigmoid junction diiUcuIty may be encoun 
tered with a primary anastomosis because of the short distal piece of 
colon Here again adequate inasion and relaxation together with 
blocking out the rest of the abdominal viscera by abdominal packs 
is important These preliminaries are essential to the accurate sewing 
uhich is required in performing a primary anastomosis in this situation 
Several years ago one of us used the closed method of anastomosis 
and followed the principles laid down by Kehr However we found 
wounds became infected even with this method and some patients 
died of hemorrhage 

These were the days before the patient was prepared with sul 
fonamides penicillin and streptomycin so that infection was much 
more common even using the aseptic method than it is today Now 
the aseptic method of suture is not necessary and a more careful 
hemostatic and accurate anastomosis can be performed by the open 
method 

PREOPEIUTIVE AND POSTOPErUTIVE CAHE 
One dislikes to be dogmatic in the practice of medicine but it is 
inevitable that years of experience help to formulate certain conclu 
sions At the same tune one must be liberal enough to utilize new 
developments in the ever changing science of surgery and medicine 
It IS difficult to understand why some of the masters and leading 
teachers in the art of surgery do not avail themselves of the improve 
menls which have develops in the technic and preparation of the 
patient It has been demonstrated to our satisfaction and to the satis 
faction of many others that the preoperative and postoperative plans 
as outlined below have been invaluable aids m lowenng the mor 
tality ond above all the morbidity of colon operation 

Preoperalne Care -Our preoperative plan is as follows 

1 An ounce of castor oil is administered shortly after the admission 
of the patient to the hospital 

2 Succinylsulfathiazole (sulfasuxidine) 025 cm ner I Ioctk .v, ^r 
body ' 

3 

4 


, pieoperahFely At the t.my 

I f operation 1000 cc of blood Is al vav< available 
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6 The gastromlestmal tract is decompressed by the Wangensteen 
method, usmg either the Levin m Miller-Abbott tubes 
Partial obstruction can almost alvra)^ be reheved by these methods 
m conjunction with colomc angations la some izsstaaces even com- 
plete obstmctioii is benefited, bat in such cases colostomy must be per 
formed if the obstnicbon is uareLeved m twenty four hours because 
of the danger of bowel perforabon However, the use of ihi*? routme 
results m the need for fewer colostomies 
7. The preoperabve diet is hnuted to sweetened hquids, fnnt juices 
and gelatin which are giv en every two hours We formerly used a low 
residue diet at the outset of the preparabon and stopped it forty-eight 
hours before operabon, but even with this, we found that occasion^y 
too much residue remained m the colon 

8 Prothrombm bme, serum prolem and albumm globulm rabo are 
checked in every case Vitamins B, C and K are usually given 

9 A Levm tube is always placed m the stomach just prior to opera 
bon if not previously required for the relief of obstnicbon 

This plan of preparabon has been adopted because it has never 
failed to produce a pracbcaUy empty colon Occasionall} one finds a 
little slimy mucus on secboomg the bowel, but the bacterial count of 
this material is low CousequeoU), an open anastomosis can be done 
with a mimmum nsk of infecbon 
P . . r . ^ » 


removal of the tube on the second to iourth postoperabve bay 

2. A rectal tube is inserted every four hours for a penod of twenty 
mmutes imbl feces pass Occasionally we dilate the anal spbmcter 
digitally before the pabent leaves the operating room These measures 
prevent the accumulabon of gas in the rectum and sigmoid in the 
early postoperabve penod. 

3 Parenteral admuustrabon of glucose, salme and ammo acids is 
mamlained until the pabent is able to take a sufficient amount of flmd 
by mouth 

4 Blood bansfusion is given as mdicated 

5 PemciUm, 50 000 umts, is given intramuscularly every three hours 
for from fiv e to sev en days, dependmg upon the febnle reacbon of the 


^^6 Enemas are usually unnecessary Flatus is commonly passed 
twenty four hours after operabon and the bowels move spontaneously 
by the fourth or fifth day Occasionally a six ounce olive oil enema 
IS required to facilitate the first passage 
7 When nausea is not present posloperabvely, patients are given 
sulfastmdme m the same dosage as pre^rabvcly unbi the bowels 

move normally and the temperature n - 
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8 Ambulation is encouraged from twenty four to forty eight hours 
'tfter oper-^tion 

TECnWC OF OPERATION 

The technical difficulties of colon operations become minimal with 
proper relaxation and exposure Rdaxation is obtained by the use of 




F g 147 —A Fir>t suture of I oen thread on adjacent $ des of the mesentery 
of t1 e cob B Interrupted mattress suture on an atiaumat c needle with catgut 
ll e Vncts ol whi ■* - ■ 

colon are scvs-cd • 

2 and 3) tl e d * 

Connell suture I 

serous surlate F • ■ ■ 

( Behrend M J x ^ v i-o »~t iiHti ) 

spinal anesthesia which maj be supplemented b> intravenous pen 
lolhal sodium in the nervous patient Esposure is obtained by a right 
or left pararectus incision of adequate length depending on the loca 
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non of the lesion \Vhen portions of the nght or left colon are to be 
resected dissection is aided by mobilization of the lateral penloneal 
fold followed fay incision and dissection of the medial pcnfoneal cov 
enng of the mesentery Following the«e two maneuvers the inipor 
tant blood vesseb and ureters should be readily identified 
After the lesion of the colon is mobilized clamps ate placed above 
and below at a safe distance Iwm the tumor The remainder of the 
peritoneal cavity is walled off by judiciously placed packs Four 



ficr 148 -Thwe u evidence of an antenor hcnor masj pressing on the sigmoid 
® colon. Fabent was 14 years old. 


damns m all are used of the Stone or de Martel type The Bovie ap 
P 1 1 or init between the clamps following 

nastomosis is performed 
se of the preparation as 
.1 1 I he hrst MHui in » v. wi v operation is a posterior 

outline r jjjjen thread or silk. This may be interrupted or 

seroserou „ there arc two additional rows of suture, one 

S tainted mattress SUtvi^® of fine pitgut with the knot* tied within 
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the bowel and the third a continuous row of catgut joining the t\vo 
mucosal and submucosal layers This suture is continued anteriorly 
as a Connell suture which closes tiie angles and the anterior walls of 
the colon A seroserous suture of interrupted linen thread is used an- 
teriorly Finally, a fat tab is placed over the field of operation 
{Fig 147) 

AGE FACTOR IN CANCER AND SARCOMA OF COLON 
Cancer and sarcoma of the colon do not respect any age, as indi 
cated m the following histones 



big 149 -X ray rrxrals carcinoma of ihe tnimerse colon This was confirmed at 
operation Pabent was $5 years old 

The youngest patient we haie operalnl upon was a 14 year old boy He had 
(.omplamcd of abdominal ss-mntnnt for •> I « — m-v _ . i • 


a tour iMMhs alter admissioi 
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Out oldest patent operated tipon was a woman 85 years of age She was 
admitted to the Jewish Hospital eaily in July and was operated upon on August 
4, 1947 She had symptoms of obstruction X ray showed aa occlusion vn the 


developed b lateral infarcts for which huge doses of peninlLn were given While 
convalescing from these attacks another infarct developed in the lung 


Fig 150 —Lesion of the sigmoid colon was revealed by a ray Patient was 83 yeai 


Comment -The last two patjcnls may be considered together They 
were both 80 years of age The latter was in fine physical condition 


while ihe other was in poor health emacuted and weak. Carcinoma 
nf the colon was located in the transvCTse colon in one case and the 

° a fl.^e in the other The tumor in the former caused intestinal 

S^ctioftwMe m 11= W=r. daly hemorthages weie lie n.I= Boll 
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made fioe lecovwies, but a few days after operation they developed 
hemorrhages from the colon with a lowered prothrombin time Vita* 
mm K intramuscularly stopped tii® bleeding promptly m both cases 
The site of operation was not dramed nor was a tube colostomy used 
m either case Early ambulaUon was used with beneficial results 

SARCOMA Of THE COLON 

Sarcoma of the colon in addihon to cancer may require resection 
followed by a one stage open anastomosis Melanosarcoma of the colon 
IS a rare condition About thirty cases in all have been reported These 



fig 151 —A milignanl mebnotiu of the sigmoid was found Microscopic et 
aminalion showed an ertremety anaplastic growth with cells of all shapes and sizes 
with considerable pigment present 


patumts do not present charictenstic symptoms, but follow the picture 
IS so often seen in cancer of the colon The a\erage age is 45 years, 
although It-mhin md aiumly reported one in a child 31 years of age 
Diagnosis is rarely made except at autops> and the microscopic examl- 
nation ol *ie specimen alter resection ol the colon A case m point 
is reported as follows 


, abdominal distress accom 

^ before he consuHcd hii family 

phi-sidan. Almost Immedutely afcnwasd he was hospitalized The usual preopera 
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ambulaboo. About the seventh or n^iih day a fistulous tract developed. The 
anastomosis broke down and there was eipulsion of feces followed by disruption of 
the wound Following this the pabeot gradually declined and died about three 
weeks following operaboiL 

The pathological report stated that a inabgnant melanoma invaded the sigmoid 
colon Microsoopie examination showed the growth estremely anaplastic It con 
sisted of cells of aS shapes and nzel with considerable pigment present (Fig 151) 

ComtTiCTf — Unfortunately, this was the type of patient who did not 
re\eal his symptoms to his family physiaan until two weeks before 
the admission to the hospital The lesion was an extensive one Numer 
ous metastases were found in the liver After the rupture of the ab 
dominal wound, the pahent lost ground 

POLYPS OP THE COLOV 

" ’ '1 ’ - f- -r Af rt,, 


surroundmg structures were indurated giving one the impression tnat 
a carcinoma really existed The history is as follows 


rfonned on 
inastomosis 
I a chronic 
cal polyp 
JSC 89 mg 
cr 100 cc 
polyroor 
filamcnlcd 


Commertf -It is probable that the polyp with the surrounding 
nadiology 'vas present at the pninary operation performed a year ago 
^e ongmal pain penisted An x ray revealed a defect in the region 
n( recam. The radiologist leaned strongly m favor of a benign lesion 
At operation the mass fell bice cancer of the cecum The pathologist. 
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care consaCiDg of nlla cbugi. cobiue imgations glucose and blood bans- 
furioM was administered Etanunahon of tbe liver showed many metastases but 
because of the obstiucbve symptoms it was deemed advisable to perform a forma] 
operahon on the colon. At the tune of operation the tumor to all Intents and 
purposes felt Lfce a cardnoma. Hie operation of resection and end fo-end anas- 
tomosis was performed The patient did weD for almost a week. We Insbtnled early 
ambulation. About the seventh or eighth day a fistulous tract developed. The 
anastomosis broke down and there was eipulsion of feces followed by disruption of 
the wound. Following iha the patient gradual^ declined and died about three 
weeks following operation. 

The pathological report stated that a mabgnant melanoTia invaded the ngmoid 
colon Microscopic examination showed the growth extremely anaplastic It coo 
sifted of cells of aO shapes and sizes with ooosidenble pigment present (Fig 151 J 

Comment— Unfortunately, this was the type of patient who did not 
reveal his symptoms to his family physician unbl two weeks before 
the admission to tbe hospital The lesion was an extensive one Numer 
ous metastases were found in the hver After the rupture of the ah 
dominal wound, the pabent lost ground. 

POLYPS OF THE COLON 

Polyps of tbe colon are often forerunners of carcinoma of the colon 
The symptoms may be the same as those of cancer, depending on the 
location of the polyp If tbe poI)!) is large enough, obstructive symp- 
toms may occur In the case rep^ed below, the radiologist loclin^ 
towards the diagnosis of benign pol)p m tbe region of the ileocecal 
valve At the bme of operabon upon this pabent the cecum ileum and 
surrounding structures were indurated, giving one the impression that 
a caranoma really existed. The history is as follows 

SF, 33 yean of »g« was sdoutted to die Jewish liospitxl on June 7 1W7 
One year ago the pabent had had pain In the right Iliac region, and was then 
operated on for an undeseeoded testicle the appendix was removed at the same 
time but the p*io confwued. Xtay dagaosis at the tone of admission was 
granuloma of small bowel and cecum of the slap pattern (Fig Z52) A one stage 
reseebon of the cecum ascending colon and part of the ileum was performed on 
June 14 1W7 The ends of the «^m and cecum were closed a lateral anastotnosis 
was offd to complete an ileoeolostomy Patbctogical diagnosis revealed a chronic 
1 , t - f rlne a l^ign cecat polyp 

ed glucose 89 mg 

^ . • > gm per 100 cc 

■ ■ -u, polymer 

, , • , ler cent fiUmeoted 


Comment i5 probable that the polyp with the surrounding 
oathofoev was present at tbe pranary operabrw perfonjied a year ago 
onanal persisted. An x ray revealed a defect in the region 
of cecum Tbe radiologist leaned strongly m favor of a benign lesicm 
At c^bon the mass felt lie cancer of the cecum The pathologist. 
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ingobstructne sj’mptoms Such was the crse in the patient aboiit to be 
reported Resecbon of the colon is rarelj performed 

A M, 39 j ears of age was odmiMed to the Jewish Hosp tal on August 24 1947 
The patient was well until four >ears ago when he developed pain in the left lower 
iliac region Since that time he 1 as had seseial hospitalizations due to pain In 
the last attach he had symptoms of intestinal obstruction Notwithstanding his 
condition he gained weight Eraminalion resealed a fat abdomen with no masses 
or lender spots \ ray resealed seseial diseiticub one of which had perforated 
(Fig lo4) On August 23 1947 under sp nal anesthesia the sigmoid was found 



Fig 155 — Diserticulit s svith perforaitoD gross pathological spenmen 


hn "> » U 


uiserticuliLs 

Commenf —Thu was a very interesting case because most cases of 
diverticulitis are not operated upon Persistent pain and discomfort 
were the prominent symptoms TTiese symptoms and the attack of in 


ONE STAGE ^TRSUS TWO STAGE OPERATION ON TITE COLON 

Since the Mikulicz operation has been practically abandoned on 
our service the preference for one stage operations on the colon has 
been emphasized because the one stage operation with resection and 



536 


MOSES BEIOIENI^ ALBEnT BEltREND 


however, reported a benign polyp with an inflammatory reaction 
around it 

FoUow-up —The patient is reported well by his family physician 
Except for occasional bouts of diarrhea, the patient suffers no dis 
comfort 

DHTitncuuns or the colon 

hfost cases of diverticuhtis of the colon are treated medically Diet 
and medication usually suffice fo keep them in a fair state of health 



Fig 154 -Divrrtieuhto with perforation, * ray findings 
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Cited are so great that if Ins been replaced by other simpler and less 
time-consuirung procedures The newer procedures have been made 
possible by better knowledge of the physiology, anatomy and the 
application of chemotherapy before and after operation This knowl 
edge is applied in the prcoperabve and postoperative precautions 
which must be adhered to so that the best results may be obtained 
The best operation dependent upon the anatomicopathological loca 
lion of the tumor has been described We are partial to a one stage 
resection and primary anastomosis of the colon when the lesion is 
proximal to tlie rectosigmoid junction Even here, when the colon and 
B be mobilized, it may be possible to perform this operation 

tio 

OUl 

for cancer of the colon, our oldest patient was 85 years of age Another 
mabgnant lesion which may attack the colon is sarcoma This is a 
”"°‘hon We have reported a case of melanosareoma of the colon 
same symptoms as those found m cancer of the colon 
We have also included a case of benign polyp in the region of the 
Ileocecal valve causing intermittent pain The radiologist was under 
e impression that a benign growth was present At operation, how 
ever, induration was marked To the palpating finger, the hardness 
and resistance of the tumor suggested carcinoma The pathologist dis- 
sipated these suspicions, reporting the growth as a benign tumor A 
one stage resection was performed with an immediate lateral anas 
tomosis of the ileum and colon 

Resection and end-to end anastomosis for diverticulitis of the colon 
|s an uncommon operation Patients suffering from diverticuhtis may 
e carried along for years with medical treatment When perforation 
or obstruction occurs, surgery is necessary Such was the case m the 
patient reported above 


CONCLUSlOiNS 

1 The Mikulicz operation has practically been discarded from our 
service 

2 A one stage resection with open end to end anastomosis has re 

^ tumors of the colon up to the rectosigmoid junction 

e ow this point a Miles one stage abdominal penneal operabon 
used m the maionty of case? pwanon 
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Open end to^nd anastomosis requires but one procedure The stay 
in the hospital of the patient is at least three or four times as great 
with the Mikulicz operahon as compared to the one stage procedure 
In cases of carcinoma of the rectum we abandoned the two stage pro 
cedure exactly ten years ago These were unnecessary operations and 
subjected the patient to much more surgery than was necessary The 
one stage abdominoperineal or occasionally the one stage pull through 
operation is prefened to any two stage procedure The same may be 
said when carcinoma aSects the cecum and ascending colon Here 
almost insuperable adhesions may be encountered after the first stage 
rendering the second operation more serious than the first 


anastomosis the mortality was 38 per cent while m the multiple 
stage operation it was 153 per cent In carcinoma of the transverse 
colon the mortahty with exteriorizing the lesion was 20 per cent 
whereas with a primary anastomosis it was II 1 per cent 
We formerly considered the Mikulicz the safest operation to per 
form on the colon Tins opinion is sfiH shared by many prominent 
Surgeons who refuse to perform a one stage resection and anastomosis 
Our mortality from the Niikulicz operation was 4 5 per cent Three of 


colon found at the time of the primary operation Inese c umoi ue lu 
justice charged against the Mikulicz operation Our mortality follow 
ing the one stage resection with end to-end anastomosis is 5 3 per cent 
In a paper read before the Arocrjcan Medical Association on June 15 
1944, there were no immediate deaths following this operation One 
patient a colored woman died two weeks after she was discharged 
from the hospital from apoplexy doe to high blood pressure The other 
patient, a white woman, 72 years of age, died of penpheral gangrene 
S^fUARY 

attemtAed to portray wx this paper modem methods 
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Damd C Btnx, Nl D * 

Visuajjzation of \eins of lower extremities by injection of radio 
paque media is not new— it \va4 first done by Berbench and Hirscb in 
base used it for xanous purposes as the demonstration 
of downward flow of vancosts by MePheeters and Rice and of details 
lute communication by Edwards Interest reached its crest after the 
publication of Dougherty and Homans in X935 who demonstrated 
wombosis and studied normal veins Neuhof a few years later stated 
that by routine use of phlebography in cases of nne^lamed tempera 
tuie On the surgical service of Klount Smai Ho^ital, Nexv York 
femoral phlebitis was demonstrated with astonishing frequency En 
iftusiasm Was dampened, however, by Allen m 1938 who found the 
T j in one third of his cases due to artefacts 

Today the diagnosis of femoral phlebitis is usually made on clinical 
^’’alse positives in phlebography are inevitable but if by 
phlebogram a normal deep vein shadow is demonstrated the mistake 
an be corrected and the patient spared some vigorous treatment or 
^ operation This indication alone justifies mamtcnante of interest in 
'’isuah?alion of veins 

The technic vanes considerably in different institutions and ours 
as changed from that originally used We install a Lmdeman needle 
camufa on the ward usually in the internal saphenous vein at the 
tuue Sometimes the external saphenous vein beside the Achilles 
Used Occasionally we have been unable to introduce the 
needle without exposing the vein With the obturator m phce the 
nnuia can be left in the vein indefinitely Depending on the vein 
se the patient is placed supine or prone on the x ray table with the 
^per one half of the field over the Bucky diaphragm and the lower 
a iii^Ie cassette Two tubes are used eai^ at the usual 52 inch 
cubic centimeters of 35 per cent diodrast are injected 
^ exposure is made The cassette is immediately 

urawii and the second tube exposure made within five seconds of 
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enth and eighth decade because these patients have a convalescence 
as good as those in the younger groups 

6 We prefer at all times a <me st^e operation in preference to a 
two stage procedure 

7 A rare case of meJanosarcoma of the colon is reported 

8 Two benign conditions of the colon have been described 

REFERENCES 

Behieod ^L Suceinybulfathiazole {Sulfasusdioe} and tbe ElmunatioD o( the 
Mikulicz Operaboo. S Cun Nortb Amebica 24 238 (Feb ) 1944 
Behrend M Colon Surgery and tbe Sulfonanude Drugs with Especial Reference 
to Elnmnation of the Mikuticz OpetabOD J^MA J2S 9-12 1945 



pilLEBOCnAPIIY OF LOWER EXTREMITY S^3 

while de\ eloping is done If the wet films are found unsatisfactory the 
same cannula is available and through it another in/cction may be 
made immediatel) or a few hours later 
For interpretation of the films it must be realized that in direct 
plilebography the contrast medium talces the shortest, easiest route to 
the heart It does not perfuse the entire venous sjstem as m the in 
direct method where the injection is made into an artery Therefore, 



Fig 157 —A 31 vear olj cxccoUve had been advised by a specialist in vascular 
disease that an immediate operaticm for ligation of the femoral vein was indicated 
because of phlebothrorabosis He was spared operation because phtebogiams demon 
strated a patent deep system 


if the internal saphenous vein at the anlde is used, failure to visualize 
the femoral does not necessarily mean occlusion unless an appropriate 
block was used to shunt the fluid mto the deep system On the other 
hand, if the short saphenous is used, the fluid should go directly to the 
femoral and absence of its shadow is significant In hypersensitive m 
dmduals or when irritating solutions are used allowance for vaso 
spasm must be made Pressure caused by lying on the table can 
obstruct calf vems 


DAVm G BULL 

(he ^st Another cassette « shpped behind the knee the patient 
turned on his side and a lateral view quickly taken Taking all pictures 
with the same tube at 2 meters sras abandoned, as it did not cive as 
good detail *’ 

We have been unable to use tourniquets successfully Even with a 
blood pressure cuff obstructing the saphenous vein without com 



pressing somewhat the deep veins has been too difficult To shunt the 
fluid into the deep vein we have used digital pressure on the pre- 
viously marked site where &e sapfcenoos \eut crosses the femoral 

'^^t^en the films have been esposed. saline is washed through the 
sjstem and the obturator is replaced in the cannula The pahent waits 



PIILEBECTO’MV Fon vauicosis 

Damd C ButL, M D • AND Robert B Hiatt, M D 

RadicaI/ surgery (or treatment of varicose veins was generally aban- 

j — j _ inno i 1 _ »v . , Germany Five 

nt 2 ed that the 
was found to 

be the rule Next high ligation w-ith retrograde injecbon was resorted 
to with somewhat better results, and then a succession of elaborations 
of this procedure, calculated to malce It more effective Eventually it 
became evident that any system of treatment which depended upon 
thrombosis was meffective except temporarily and might well make 
matters worse, as thrombosis damages valves Following each course 
of injechons, therefore, the leg could be expected to possess fewer 
functional v^ves and should suffer more and more venous stasis 
However unsuccessful tiie early operations may have been, they 
were gratifymgly free of the comphcations previously seen caused by 
thrombosis and embolism This was credited to the use of local anes* 
thesia and to immediate and frequent ambulation after operabon Flap 
dissection was unattractive always as it did not permit these two fea- 
tures, and It was abandoned when occasional recurrences were found 
due to persistence of the trunk At this stage it was felt that varicosis 
was Caused by incompetent valves id communicators and trunk per- 
mitting a column of blood in the latter to exert a constant pressure 
on the smaller radicals As edema and ulcers were somebmes seen 
after all varicosities had been chminated, it was apparent that the 
varix was an effect rather than the cause of the disease It seemed wise 
then to use the ehmmabon of vances as one index of success rather 
than as the direct object of the operation A procedure to remove the 
trunk and bgate a majority of the communicators was indicated To 
accomplish this a 40 year old operabon— vein stnppmg— was revived 

TECONIC 

Under local anesthesia with 1 per cent novocain the saphenous 
bulb m the groin is exposed through a 5 cm incision ui the inguinal 
crease (Fig 158 A) Its three or more tributaries are divided between 
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Much has been learned from phlebo^ams With improved appa 
ratus and technic, especially the rapid film changer, better pictures 
will be obtained Meanwhile, phlebography lemams the best means 
of resolving doubts about diagnosis involving the deep veins m the 
lower extremity and other locabons 
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ligatures of 5-0 braided silk and the saphenofemoral junction is ligated 
flush wth S-0 silk A second snugger ligature of the same material 
IS applied 2 mm distal to the first and the vein is divided distal to 
It While gentle traction is exerted on the distal stump a long fine 
spinal needle is slid downward along the vein and novocain is in 



jeclcd as the needle is slowly withdraavn The stump is threaded 
through the ring of a Mayo stripper (Fig 158 B) and the latter is 

iicatoT is felt 
ind noiocam 
. cm mcision 

,„.o« uaiiiieiseiy erposmg the mg as tt shine! through the thin 
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Fig 15S —A Saphmou) bulb wiU ib tr butanes a shown and the conventional 
groin crease incision to erpose them B The saphenofemoral junction has been 
doubly Lgated The vein had been divided and stnpper appl ed 



155 —A The vein has been freed down to its first tributary Esposiug this 
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failure to secure every last bran<^ However, most occur in ulcer 
cases and are suspected of being caused by excessive standing, as in 
shaving, on the first postoperative days 

Immediately after the operation varicosities are still present but 
are smaller and softer Some ihronibose spontaneously a week or two 
later, but all tend to shrivel up and disappear A few persist due to 
leak)' communicators at a distance from the trunk Vances found a 
)ear or more later are usually branches of the short saphenous vein 
vvhen only the long saphenous has been removed or vice versa For 
this reason several patients have had a second operation Persistence 
of veins due to a leaky communicator at a distance from the trunk 
should be corrected by ligation of the gmity communicator Few pa- 
tients have cared to avail themselves of the second procedure how- 
ever trivial In fact, even injections have not been thought necessary 
to most patients for the small veins persisting after phlebectomy 


The most important consideration is the result This has been based 
on an examination by one or more of the operators two years or 
more after operation Many inadequate procedures have been main- 
tamed by injections as fair results for a >e3r, but at the end of two 
}ears it should be apparent that the result is inferior or that it depends 
upon injections which of course cannot be continued indefinitely We 
are reporting, theretore no patient who lias not been examined 
twenty four or more months after operation, nor are the letter reports 
mcluded All these operauons were done during the war, when our 
Follow up Chnic worked under a number of handicaps includmg 
a floating population An adequate number of cases meeting the mini- 
mum requirement of two years will presently be at hand, but at the 
moment only fifty cases of complete removal of the internal or ex- 
ternal saphenous vein, or both, are available The longest follow up 
IS fifty SLx months, the shortest, tweot) four, and the average, 401 
In forty three cases the results are classified as excellent, m four more, 
as good although the patients present some minor cosmetic defect 
such as a persistent small tnbulary of the system operated upon or 
more often tributaries of the other systcm-usually the short saphenous 
They have, however, neither s)TOptoms nor swellmg nor any other 
defect worth further treatment the results m three cases are rated 
unsatisfactory because of occasional swelling No failures have been 
found yet 

In twenty three cases adequate data are available followmg mcom- 
plete removal o! the internal saphenous vein Only nine results were 
rated excellent but seven more ^ good Seven were unsatisfactory 
Somewhat better results with this procedure were obtained by M^ 
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superficial fascia (Fig 15d, A) This is spLt vertically and the vein 
IS pulled up out of the nng as the stnpper is withdraivn The branch 
IS divided betiveen 5-0 ligatures The process is then repeated through 
the second v^o^Dd (Fig 159, P) and continued downward until the 
lower border of the medial iflalleolus is reached Here the >ein « 
hgated distally with 4-0 silk and divided pronmal to the ligature, 
removing the entire trunk intact The fasaal edges are reapproximated 
only in the grom wound and all skin wounds are closed with inter 
rupted 5-0 silk Cotton has been used a few times instead of silk with 
out noticeable difference 

The incisions are made in the skin lines of Langer and the ultimate 
scars are so inconspicuous that no attempt is made to limit the num 
her (Fig 160) Eight to ten are usually used. Emphasis is placed 
rather, on bgating every branch to avoid all bleeding Thus post 
operative discomfort is avoided so that patients do not object to im 
mediate ambidabon They walk around the bed every six hours during 
the first twenty four, then every three hours until the fifth day when 
they are routinely ^scharged They are advised to rest for another 
week before rehirrung to work Those With recently healed ulcers 

I » . It » _a _ 1. C 


COWUCATION'5 

Treatment of vancose veins by the method above described has 
been practiced 562 times in the Presbyterian Hospital since 1943 
when It became routine Partial removal of the saphenous trunk (to 
upper third of leg) had been done 120 times previously Compbea 
tions have included no instances of thrombosis or embolism except in 
the case of our one death 


This constitutes an indictment of the staff rather than the pro- 
j t 1 t. been 
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Elwee and Maisel who rqiorted 81 per cent satisfactory results with 
a imnimuin follow up period of twelve months 
The frequency of failure of the current methods of treatment of 
varicose veins is too well known to the laity to need emphasis to the 
profession, Homans prophesied many years ago, “Varicose veins and 
their attendant ulcers . , may Jong continue to offer a fruitful field 
of surgical failure ” Freeman in 1939 echoed, "The trail of the vancose 
veins IS laden with chagnn" Expo-ience with total removal of the 
superficial trunks has shown that consistently good results can be 
obtained for a follow up penod of significant length 
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Cutu ^afu in repair of incisional anil 
recurrent bermas Ap"! SI" 5**$ 
Cjanolic heart disease congenital April 
361 

Cystic h'ygroma Fel 66 
Cvstosarcoma phylloides of breast Fcl* 
98 

Cjstostomy suprapubic Feb ?09 
Cysts cervical lateral Feb 61 
sebaceous Feb 69 
thyroglossal duct Feb 63 


Fact luraors. benign Feb 69 
FacialpardlysisofoUtic origin repair of 
April 438-Ma 

Fallot a tetralogy surgical treatment 
Ap^ 361 
Fekm F eb 32 


Dtvjs grafts Feb 116 
Diabetes mellitis in young persona 
cataract surgery in Apnl 503-5)2 
Diarrhea septic after cnolecysteclomy 
April SOo 

n m. I . « I 


biliary following gallbladder surgery 
Ami! 506 

duouenal following gallbladder sur 
gery April 507 


Ectpopion Feb 49 
Elbow fractures supracondylar segmen 
lal arterial spasm associated vrith 
April 46*-4'*2 


Iw 

in eye Feb S3 1*9 
■n nose Feb 87 
m urethra Feb 213 
maitagerocDt Feb 174 
prevention Ftb 181 
Foreslin redundant Feb 214 
Fracture^islocaLons Feb 193 
Fraeture-spraina Feb 192 
Fractures minor Feb 190 19S 
of dbow supracondylar segmental 
arterial spasm associated with 
April 467472 
of nme Feb 86 
of phalanges Feb 191 
of toe Feb ‘>00 
subperiosteal Feb 19 1 
Furuncles nasal Feb 68 
of neck Feb 59 


ruanagement April 334-3(0 
Emphysema of eyelids Feb S'* 
Euuonietnal b opsy Feb 2 4 
Fntrop on spastic Feb 51 
Epididymitis, gonorrheal Feb 517 
nonspeciGc Feb 218 
tuberculous Feb 218 
Fpisiaxis Feb 8" 

Fpithel al horns F<b 7" 

Eponychia Feb 31 
Esophagus foreign bo iyr in Feb 179 
Fvostoses subungual Feb 198 
Eye burns Feb 51 

foreign bodies in Feb S3 1*9 
minor surgery of Feb 46-55 
perforating injur es, Feb 52 
Eyelids infections Feb 47 

diseases m nor surgery Feb 47 


GALLai.AooER mucoclasis (Pribtaml. 
April 497 

Gallstone disease preopcralive and post 
operative treatment April 493-507 
Gallstones impacle I management 
Atml 499 

Gasbomtostina] hemorrhage in portal 
hypertension portacaval anastomo- 
awfor Apnl 2T9-2S9 
irart foreign bod es in Feb 1*9 
Glass lube anastomosis of severed arter. 

les April 33t 386 
Gonorrheal conjuncUviLia Feb 46 
epididymilis Feb 217 
Grafts skin Feb 113 124 
Grease injected accidental Feb 1"5 
Gynecologic surgery minor Feb 22“' 


Hallux valgus Feb 198 
Hammer toe Feb 201 
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Bulb suture of ni>ne« April 4;»0 
Bunions, Feb 198 

Bum^metbodsorretnoiin^alnuzh Feb 


Calcium in eholemie hemorrheee Aue 


406 


C*Iciilu« ubverr Feb 66 
urelhnl Feb SIS 
Cell lAM Feb SOS 

CefiAuUroperitianforpariuivmisnt etil 
results Apht 390 SOa 
Carbuncles vt neck Feb £0 
Cercinoffla basal cell feb *9 
epi lermoiil feb CO 
of breast chroruc cystic tnsslilis and 
beb 109 

of crrvu uteri biopspn. Feb 222 
of rnlon sgc factor Xpnl $31 
resection of April SS3 
of eyelid Feb 49 
oflrp Feb 81 
of neck metastatic Feb 66 
ofekin Fef "S 

Card ac arrest in anesthesia Fel S3> 

Cardiovascular complications in hcpalo- 
hi! ary eargery April SCO 

Casta plaster technic of sppi ration 
Feb 211 2bl 

Cataract lu'giry in youn^ (Iisbetc 
April 508-SI2 

Catheter pa-sainir in urethral nr bladder 
injutica, Feb 210 

CathrtcriMlion of bladder Feb ^20 

Caulcrizauon of ccni* Feb 223 I 

Celliitis faaal Feb 83 i 

Cerebellar hemorrhaRe ipontaneoqs au 
meal treatment April 412 115 

Cerebral arteriography ApMl 

Cervical adenitis acute /eb dd 
cysts, lateral Feb 61 

l^phademtis chronic Feb ^ 


Cemx^ uten amputation Feb 22 j 
biopsy in diagnosis of carcinoma 

caiitenzalion Feb 22S 


Cemr uteri conization Feb 22> 
d lation feb 221 
Chalazion Feb 48 

Cbolecysteclomy postoperative care 
Awif 499 

Cboirhthiasis preoperalive an I post 
operative treatment Apnl 4gj-S07 
Qiolemic hemorrhage prophyUns April 


of eye Feb $1 
of eyelids (eb S2 
Mbole thickness, local treatment Feb 
123-131 

Bursa nasopharyngeal Feb 92 


Cly>roid pleiectooiy fit hydrocephalus 
and hydrocephalus with meningocele 
April 416-411 

Chrom c acid bead lit eptfUraa Feb AJ 
Ciba m lacnmal puncta Feb 49 
Circulatory hazards in anesthesia Fel 


2X> 


Circumcision Feb 214 
Cbnicopathologic conferences Cook 
Coiinly Hospital Feb 262 2'’j 
Clotting vcnoi s surgical management 
Apnl 34) 3a2 

Coarclion of aorta surgical treatment 


April Ssf 
Coijs common Feb 87 
Collar button abscess F*b 3) 

Colon carcinoma age factor April 531 


reserl ion ot Apnl $2 
diverliculiiis April S3t 
srith old rheumatic heart disease en 1 
hepatitis clinicopntl logic confer 
coce Frb 28} 
pidyps Apr t 534 

resi^ion single stage and anaslomo- 
ns lacbn c Apnl 5*9 

vs twDitage Apnl 537 
sarcoma April 533 
ago factor April 53l 
surgery nrorJem Ireni/s Aprd 519-510 
niTOperativeand postoncralivecare 
Apnl 519 $10 
lechiucai point*. Apr I S29 
Cdpocentcsis Feb I*** 
Colpopcntoncosropy Feb 22j 
Colpotomy Feb 2ii> 

Coma hepatic im following dccqmprcs- 
aioisinobstruclivejaundice April 502 
Compression dressing in open wo inds ol 
band Feb 11 

Concrailal heart disease surgery of 
Apnl 3 >3 36? 


Feb 225 


Conizalion ofi 
^Fa'*46 

hemorrhages Feb 52 

lao^ations Feb 52 

Coniunclivitis aciile puruh 

aAmgra Fef 45 
gonorrheal Fcl 46 


surger. 


Contusions of neck Feb 59 
Czirnea ulcer serpentic Feb 5j 
Coras F eb 202 
Curettage cervical Fel 2'’2 
endometnal Fel 222 
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Maslo.<hl» chrome facial paralysis m 

M^^risVuluretechmctor severed art« 
ie« Apnl 3"8 

Median nefNC repair Ajtil «- 

ii£r.“4"K 

plexeclomy for April 

Ml‘n^aS^ery*^re«pon.b.l.t,aaot FA 

1-3 


symposiutnon Feb 1 

Mixed tumor* of neck Fell M _ 

Moles of head and neck area Feb bl 

removal of Feh 75 

;i5SSSST/* 9'“ 


Nabai. » emonhage Feb 82 

Mplum hematoma of Feb W 

Nasopharyngeal hwsa Feb 9. 

Nasopharyngosw^s teb v. v> 

Neik infection* Feb s'* 
miuiiea Feb 56 
minor surgery Feb 56 68 

plaster cMl for Feb .57 

^r:lpK.v" 

homografl* Api^ 450 
bturalot avulsion 1 
painful hip April 473 tSO 
pe^pheral repair of earl) 

"Jnl early aeconlary 

*’ Se April 419 _ , 

recent progress April 446--I.W 

^aleriaU and methol 


April 412 
P.CK ».»1 Jts " “ 

p'S’US,s4»r 

pSStf— . »> 

slMCT daMificalion \pnl 
Pdm.t.p«» m.Jine 

Palsy Sec Paralysis . ,, 

Papaverine in vaso«pa«m 
IhrombosK Apr'J 331 

438 145 


insory^^'crnslunfi of in pcnpberal 
‘vas/ular disease April 300 
Neurolysis April 449 Amll 300 

Neurosurgery ?1, 1^4^ 

visual fcl 1 studies in April 43.-43 

Npvus llammcus tell - 

pigmented_^ot head and 

ot^nerW Feb 63 
<tra»lerry Veb “2 
V^nsuture vitaUium tube teehnic for 
I arteries April S'S 

■v.vse foreign IkkIics 4eb 8 
fractures Feb 86 
„,„or surwry Feb 82-88 

5riS,iuni.pMh.p Ap-l 4- 


438 145 

S,..!-. Vr...Pnt"P •"J 

results April 390 39a 

Patent ductus atleriosus surgical eor 
rection April 351 

Pedicle crafts reb in _ , ,,, 

Pencil widelible injuries from Feb 174 
PemciUin in hand ‘nfecUons Feb 30 
in open wounds of hand Feb 15 

Penis minorsurgeryof heb -14 
Peruiepbnc abscess Feb -06 
Penpheral arteries obstruction feh 

ner^ra^ repair of recent progress 
April 446455 , . 

vase liar disease studies 

active sodium in April, 3vi J-o 
surgery in April 20 4 303 
Pentwulis complicating hepalo-biliary 
surgery April 501 
Pentonsillar abscess Feb 89 
Periurethral abscess Feb -l- 
PhaUnges fractures Feb 191 
Phantom Umb painful treatment April 
481483 , r- i, <Ls 

Pharyngeal space infection reb b- 

Pharynx minor surgery Feb 89 9 4 

Phleb^ornyforvaricosis \pril StS-SSO 
Phlebography of lower extremity April 
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Hand infectiorM Feb 27.1a 
■cute ipreadmg Feb 29 
buraaj) b»le Feb 40 
major rpace Feb 33 
minor apace Feb 30 
poatoperaiive care 4eb 43 
apbnt univerut Feb 23 
wounds open treatment Feb 4-26 
llead tumors auperfiaal Feb 69^1 
Hean disease congenital cyaaolie 
April 36l 

surgery of April 333-3^ 

Heel painful }eh 203 
(lemangioraa of head and neck Feb ~2 
Ilematoma of nasal septum Feb 
subungtial Feb 19" 
chofrmic prophylaxis April 497 
gastroiolcstinal m portal hyperlen 
Sion portacasa] anastomosis for 
April 279 289 

latraccrebelfar spoatanwius surgicaf 
treatment April AU-llS 
nasal Feb 82 

subconjunctival Feb S3 ' 

Ilepann m pretention and treatment of 


Infections of hand Feb 27-43 
of neck Feb. 59 

Inguinal hernia repair cubs crafts in 
Apnl SI9 

Injection treatment of sprains Feb 189 
of varicose veins Feb Uj 
complications Feb ISC 
Injunes arterial emergency manage 
menl April 3"3 
in war Apnl 381 389 
oerv^epair of recent progress Apnl 

of bladder Fel 209 
«( «ye Feb 51 
of neck, Feb S6 
of lestu, Feb Jql6 
of urethra leb 212 
Intervertebral disks les ons April -loft- 


466 


operal te procedure \pril 461 
lotracerebelfar hemorrhage spontaneous, 
surgical treatment April 412 US 
Intracrariial arleruil aneurysms surgical 
treatment April 39W01 


Aeuu procedure U2 Ii/siOfls Feb 21K> 
Keratoses scborthnc Feb “6 
lenile or precaneerous Feb ”6 


Hernia incisional repair cutis grafts 
4pnl Slr'Sn 

recurrent repair cutis grafts m 
April SI* S'l 

Hip joint painful causes April 4't 

obltiratororneaiuJsAoatir April 
4*3.1 80 

Hodgkin s disease neck lesions Feb 67 
Homografts nerve April 431 
Hordeolum Feb 4* 

Homs, epithelial Feb *7 
Hydrocele of tunica vaginalis Feb 218 
H] drocepbalus, palbolcigic physiology 
April 416.132 

treatment by choroid plesertoni) 
Apnl 416431 

with meningocele April 416431 
Hygroma cystic. Feb 66 
ffymeoectomy Feb 22" 

Hypertension essential comparison of 
results of Smithwick operation and 
eilensive thoracolumbar lympa 

thectomy April 290 293 

portal gaslrointcsiuial ftcraorrlw 


I acensnovs of conjunrtiva Fib 5" 
eyel ds Feb 51 
of neck, F*b 56 
l-ncriisal puncta aim m Feb 49 
slnrlure frb SO 

I Laryngo^avm in anesthesia Frl 232 
Larynx foreign bodies Feb 1*9 
f-eg piaster eo t for Feb 2>1 
LeuL^ia neck lesions in Feb 67 
f^iikoplaiia of lip Feb *7 
Lewaite eye injunes from Feb 51 
Ligation of femoral vein in venous 
thromhosji Apnl 33a 318 330 
of vas deferens Feb 220 
Iip caranoma feb “6 
leukoplakia of Feb 77 
Lipoma of head and neck Feb 63 71 
Liver msuHicicncy following deeompres- 
aroninobvlruclivejaundice Apnl SO" 
f udsriga an-nna Feb 62 
Lymphadeulis cervical chronic Feb 


due to portacaval tnalomosis fw 
Apnl 2'9-289 


NasiosAthcnua repair c 

Apnl SIT 524 


MAurms cystic chrome. Feb 102 
treatment Feb 108 
MaslMdectomy facial paralyus follow 
liig repair of April 439 
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Tfslis complaints in the psychoneuroue 

FW» 

inflammatory conditions Feb 2lT 
injuries Feb 216 
torsion Feb 217 


Tunica saginalis bydrocelp Feb 218 
Turiiinutes byperplaatic Feb 88 

Ui-CER serpentie of cornea Feb 5o 


IhroQibosis arterial Feb 160 I 

'enous aoticoagulant therapy April 
523 33MM 
anibulatory April 337 
surgical jneasurea m patients re 
eeiving April 336 
■ol^yuig gallbladder surgery Apnl 

ligation of femoral vein in Apnl 
335 348 3S0 

management April 32(340 
preditposing factors April 3(3 
prophylaiis Apnl 316 
surgicai loansgement Apnl 341 332 
symploas April 343 
vasospasm jo management Apnl 

a*L 

^b^roglosssl duct cysts and Gstulas Feb 

Jbyroid tticDors pf neck Feb 6-4 
Ti^ail dorsal hypertrophy Feb 197 
horn formation Feb 197 
in|TOwn Feb 196 


Trachea foreign bodies in Feb 179 
trauma gee Ijyunea 
Trendelenburg teat for vsiricose veins 
Feb 140 141 


Tumors of breast benign Feb 95112 
of bead and neck area superficial 
Feb 69-81 
of neck Feb 63 
ofpharyni Feb 93 


stone* Feb 213 
stneture leb 211 
Urethral meoliis stricture Feb 211 
Urine retention acute Feb 207 
Urotogic surgery minor Feb 206 

VANicoCtLE Feb 220 


c«R>|^ications Feb 147 
diagnostic tests Feb 139 
injecuwi treatment Feb 1(5 150 
\anco«ia pblebectomy tor April 545 
550 

Vas deferens ligntion feb 220 
Vascular disease peripheral studies of 
radioactive sodium >6 April 
301-323 

surgery in April 294401 
rins anomalies surgical treatment 
Xpnl 360 

surgery synDpo<ium on April 279 
Vasospasm m venous tbromPOMs man 
agement April 334 
(enous dotting surgical management 
Apnl 341 352 

thrombosis. See Thrombosis 
I Verruca vujgaris Feb ?! 

Visual Geld studies in neurosurgery 
Aprd 432-437 

I Vitubvtn tube nonsuture techmc for 
severed arteries April 379 384 386 
Vitanun b. in bepato-biJiary surgery 
April 500 

Warren incivion of breast Feh lOl 
Warts Feb 71 
planlar Feb 203 
Web space infection Feb 34 
Wen Feb 69 
Wolfegrafts Feb 117 
Wounds of arterial trunks Feb ISS 
of hand open treatment Feb 4 26 
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PJaslJc procelurei m i»>riph«ral vavulor 
dnea.«e April 301 

Plexeclomy choroid for hydroccphdas 
and hydroccphala*! mth meningocele 
April 4l(S-t3I ^ 

Polyps Haul Feh S3 
of colon April S3V 

Portacaval anastomosij olncrvations on 
‘“hn^c and posloperatne care April 


279 289 

Portal hypcrltonon partacavai anasto- 
mosis for raslrointestiBal hemnrrhaee 


r ga'lrointestiBal hemorrham 
due to April 2 9 289 
Port wine stain Feb 72 
Procaine nene block in vawspasm of 
vrnoua ibrombosis April 331 
Ps^choneurotic lesttcular complaints ui 

Pterygium Feb 4' 

Pulmonary embol SIT) anticoagulant nro- 
phylaus. AprJ 33j 333 
raanageinent Ajml 32i>3M> 


• *'•* 


n anesthesia »• 


Pespiration arblicial 
denlt Feb 231 
flespiratory complications in hepat<» 
biliary surgery Apnl 499 
hatardi in anesthesia Feb 230 
neiropharynKcal abscess Feb 90 
Ileverilin grafts Feh 116 
nhiiulis hyperplastic chronic Feb 8 
Hudoick \aughan test Feb 311 


Skin grafts donor areas Feb 1 19 

free full thickness (Wolfe) Fjh 11" 


116 


tsografts Feb 119 
Bicthodsof cutting Feb l'’o 
pedicle Feb^ 11 " 
postage itarap or fla-stone Feb lla 
preparation of reapient areas Fel 


J23 


SalpiDptis tuberculoas report of cose 
April SI3 5I6 

Sspbenofemoraljunction anatomy Feb 


beation and distal injection for vai 
cose veins Feb 142 144 148 
Saphenous vein aMtomy^Feb I3o 


^.v—ja of colon April 531 
age factor Apnl 531 
Scalp tumors benign Feb v) 
Sciatic nerve repair Apw 4e4 
Scrotal support M 216 

Sebaceo IS cysts Feb 69 
sierpcnlic ulcer of cornea ret> 5> 
•saver nitrate in ep;«ta« Feb SI 

•skin carcinoma reb 8 
foreign bodies in Feb 1 » 
grafts Feb 115-12^ 
choice of, Feb 119 


refrigeration of Feb 123 
Reverdm (pinch or flavii) Peb 1J6 
Stent Feb 116 
Thiersch Feb lit 

Soulhwick operation for essential hyper 
tension eitensivelborocolimWsyro 
pathectomy and companaon of re 
suit) April 290 293 
Sodium radioactive m per phcral vascu 
lar disease studies April 304 323 
Spermatocele Feb 219 
bpfinC hand uaivenol Feh 23 

use followingsurgeryofhand Feb 11 
Sprains Feb 1&O-190 
of neck Feb 59 
Stent pafta Feb 116 
Straddle injorwf of urethra Feh 213 
Strains of neck Feh 59 
Strawberry nevus Feb 72 
Stricture of urethra feb 211 
of urethral meatus Feh 2M 
Sire Feh il 

Cumtaneoiu (issnea foreign boJin in 

Feb 1*4 

Sul fascial mfectiQO digital Feb 33 
Subperiosteal fractures feb 191 
Sobunguel ehvceas Feb 31 
lesions of toenail Feb 197 
Supracondylar fractures of ellnw seg 
mental arlenal spasm aisocialcti with 
Apnl 46"-l"2 

Sarferf mtooe aywpos am On Feb I 
Suture repair of severed artencs April 
378 386 397 

Sympathnetomy m peripheral vasmlar 
d scase April 294 303 

thnraeoluntbsr evte/isiie forevsentisl 
hypertension classical Smithwek 
operation and comparison of results 
April 290 293 
Syitdaclylism Feb 201 


Teargaf eye mjunea from Feh 54 
Tendons repair mopen woiin Isofhan I 
Feb 6 

Tenosynovitis acute Fel 3" 

Testis biopsy Feb 2|9 




